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USE IN LIFE SUPPORT DEVICES OR SYSTEMS MUST BE EXPRESSLY AUTHORIZED it. g oe 


SGS-THOMSON PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT 
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF SGS-THOMSON Microelectronics. As 


used herein: 


1. Life support devices or systems are those which (a) are 2. Acritical component is any component of a life support 
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason- 
or sustain life, and whose failure to perform, when prop- ably be expected to cause the failure of the life support 
erly used in accordance with instructions for use pro- device or system, or to affect its safety or effectiveness. 


vided with the product, can be reasonably expected to 
result in significant injury to the user. 
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INTRODUCTION 


SGS-THOMSON Microelectronics is a broad range semiconductor company. The product 
range includes memory products which satisfy the needs of a wide range of applications. They 
include 


— Non-Volatile Memories: OTP Memories, UV EPROMs, FLASH Memories, Serial and 
Parallel EEPROMs and NVRAMs (battery backed SRAMs) 


— Synchronous and Asynchronous Fast SRAMs 


This databook provides comprehensive technical information on the OTP Memory, UV EPROM 
and FLASH Memory products. 


OTP Memories (One Time Programmable Memories). 


These devices are in many ways similar to UV EPROMs but are packaged in plastic packages, 
including both through hole mounting, Dual-In-Line Packages and surface mounting types. The 
surface mounting types include both the PLCC (Plastic Leaded Chip Carrier) and the TSOP 
(Thin Small Outline Package). 


OTP Memories are not eraseable, but are programed one time only using the same program- 
ming techniques as for UV EPROMs. Memory densities range from 64K to 8 Megabits using 
modern CMOS technologies. New technologies allow operation down to supply voltages as 
low as 2.7 Volts, suitable for battery powered, portable applications. 


OTP Memories often can be used to replace FLASH Memories, giving a significant saving in 
costs, when the memory content is stable and not likely to need re-programing during the 
system life. Like FLASH they offer the advantage over Mask ROMs of having their content 
programed at the final moment of equipment assembly, rather than weeks beforehand. 


OTP Memory 
3.3 Volt 3 Volt 
512K 512K 
1 Meg 1 Meg 
2 Meg 2 Meg 
4 Meg 4 Meg 
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INTRODUCTION 


UV EPROMs (UV light eraseable Electrically Programmable Read Only Memories). 


This is a family of EPROMs which can be electrically programed and erased by exposure to 
UV light through a quartz window in the package. SGS-THOMSON supports both the older 
NMOS ranges from 16K through 512K bits and the most modern CMOS technologies with 
products from 64K to 16 Megabit. 


UV EPROM 
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INTRODUCTION 


FLASH Memories (Electrically programmable and eraseable memories). 


The FLASH Memory provides a new flexibility for the system designer by implementing both 
electrical programming, like the EPROM, and electrical erase. Erasure is in bulk, for the whole 
chip, or in blocks or sectors. 


The FLASH Memory can be erased and re-programed in the equipment and finds applications 
wherever there is a requirement to change the contents of the non-volatile memory. 


FLASH Memory 
Dual Voltage Single Voltage 
Bulk Boot Sector Boot Sector 
256K | —-—2Meg f8Meg | 1 Meg (, Meg 
512K ! 4 Meg 16 Meg 2 Meg 
1 Meg Including 3.3V read versions 4 Meg 
2 Meg 


SGS-THOMSON has an extensive program of both process R & D and product design which 
results in many new products updates and introductions every year. 


Please contact your nearest Sales Office to learn about new products that have been introduced 
since this databook was published. 
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NMOS UV EPROM: 3208 o.gce ed a ete ee Oe Se ok a ee Ge ie a ee ae 


M2716 
M2732A 
M2764A 
M27128A 
M27256 
M27512 


NMOS 16K (2Kx8) UVEPROM ............. 000 c eee eee eee 
NMOS 32K (4Kx8) UVEPROM .............-00 0 cece eee eeee 
NMOS 64K (8Kx8) UVEPROM ...........-0 00 cee eee eee nee 
NMOS 128K (16Kx8)UVEPROM.............0 0000 eee neue 
NMOS 256K (32Kx8) UVEPROM..........0 000. eee eee eens 
NMOS 512K (64Kx8) UVEPROM..........--0 0c ee ee eee eee 


CMOS UV EPROM AND OTP MEMORY ............. 2... 0 ee eee eee eee 


M27C64A 
M27C256B 
M87C257 
M27C512 
M27V512 
M27W512 
M27C1001 
M27V101 
M27W101 
M27C1024 
M27C2001 
M27V201 
M27W201 
M27C4001 
M27V401 
M27W401 
M27C405 


M27C4002 
M27C801 
M28Cs8s00 
M27C160 
M27C160 


64K (8K x 8) UV EPROM AND OTP MEMORY ..........2.0 2002000 - 
256K (32K x 8) UV EPROM AND OTP MEMORY. ................2.4. 
ADDRESS LATCHED 256K (32K x 8) UV EPROM AND OTP MEMORY. ...... 
512K (64K x 8) UV EPROM AND OTP MEMORY................2.. 
LOW VOLTAGE 512K (64K x 8) OTP MEMORY ..........2..2. 2.0806. 
VERY LOW VOLTAGE 512K (64K x 8) OTP MEMORY... .. 2... 2... ee. 
1 MEGABIT (128K x 8) UV EPROM AND OTP MEMORY .............. 
LOW VOLTAGE 1 MEGABIT (128K x 8) UY EPROM AND OTP MEMORY ..... 
VERY LOW VOLTAGE 1 MEGABIT (128K x 8) OTP MEMORY ........... 
1 MEGABIT (64K x 16) UV EPROM AND OTP MEMORY .............. 
2 MEGABIT (256K x 8) UV EPROM AND OTP MEMORY .............. 
LOW VOLTAGE 2 MEGABIT (256K x 8) UV EPROM AND OTP MEMORY ..... 
VERY LOW VOLTAGE 2 MEGABIT (256K x 8) OTP MEMORY ........... 
4 MEGABIT (512K x 8) UV EPROM AND OTP MEMORY .............. 
LOW VOLTAGE 4 MEGABIT (512K x 8) UV EPROM AND OTP MEMORY ..... 
VERY LOW VOLTAGE 4 MEGABIT (512K x 8) OTP MEMORY ........... 


4 MEGABIT (512K x 8) OTP MEMORY 
(pin compatible with Single Voltage 4Meg Flash M29F040).............. 


4 MEGABIT (256K x 16) UV EPROM AND OTP MEMORY.............. 
8 MEGABIT (1 MEG x 8) UV EPROM AND OTP MEMORY ............. 
8 MEGABIT (1 MEG x 8 or 512K x 16) UV EPROM AND OTP MEMORY ...... 
16 MEGABIT (2 MEG x 8 or 1 MEG x 16) UV EPROM AND OTP MEMORY..... 
16 MEGABIT (2 MEG x 8or1 MEGx 16) UVEPROM................ 


DUAL VOLTAGE FLASH MEMORY ......... 2... eee 


M28F256 
M28F256A 
M28F512 
M28F101 
M28F102 
M28F201 
M28V201 
M28F210 
M28F220 
M28V210 
M28V220 


256K (32K x 8, CHIP ERASE) FLASH MEMORY ...........-....-.-.- 
256K (82K x 8, CHIP ERASE) FLASH MEMORY.............-...20.2- 
512K (64K x 8, CHIP ERASE) FLASH MEMORY................... 
1 MEGABIT (128K x 8, CHIP ERASE) FLASH MEMORY .............. 
1 MEGABIT (64K x 16, CHIP ERASE) FLASH MEMORY .............. 
2 MEGABIT (256K x 8, CHIP ERASE) FLASH MEMORY .............. 
LOW VOLTAGE 2 MEGABIT (256K x 8, CHIP ERASE) FLASH MEMORY...... 
2 MEGABIT (x 8 or x 16, BLOCK ERASE) FLASH MEMORY ............ 
2 MEGABIT (x 8 or x 16, BLOCK ERASE) FLASH MEMORY ............ 
LOW VOLTAGE 2 MEGABIT (x 8 or x 16, BLOCK ERASE) FLASH MEMORY . . 

LOW VOLTAGE 2 MEGABIT (x 8 or x 16, BLOCK ERASE) FLASH MEMORY... . 
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DUAL VOLTAGE FLASH MEMORY (cont'd) 


M28F211 
M28F221 
M28V211 
M28V221 
M28F410 
M28F420 
M28V410 
M28V420 
M28F411 
M28F421 
M28V411 
M28V421 
M28F841 
M28V841 
M28vV161 


SINGLE VOLTAGE FLASH MEMORY 


M29F040 


2 MEGABIT (x 8, BLOCK ERASE) FLASH MEMORY ............... 
2 MEGABIT (x 8, BLOCK ERASE) FLASH MEMORY ............... 
LOW VOLTAGE 2 MEGABIT (x 8, BLOCK ERASE) FLASH MEMORY....... 


LOW VOLATGE 2 MEGABIT (x 8, BLOCK ERASE) FLASH MEMORY 


LOW VOLTAGE 4 MEGABIT (x8 or x16, BLOCK ERASE) FLASH MEMORY 


4 MEGABIT (x8, BLOCK ERASE) FLASH MEMORY................ 
4 MEGABIT (x8, BLOCK ERASE) FLASH MEMORY ................ 


LOW VOLTAGE 4 MEGABIT (x8, BLOCK ERASE) FLASH MEMORY 
LOW VOLTAGE 4 MEGABIT (x8, BLOCK ERASE) FLASH MEMORY 
8 MEGABIT (1 MEG x 8, SECTOR ERASE) FLASH MEMORY 
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4 MEGABIT (x8 or x16, BLOCK ERASE) FLASH MEMORY ............ 
4 MEGABIT (x8 or x16, BLOCK ERASE) FLASH MEMORY ............ 
LOW VOLTAGE 4 MEGABIT (x8 or x16, BLOCK ERASE) FLASH MEMORY . . 


LOW VOLTAGE 8 MEGABIT (1 MEG x 8, SECTOR ERASE) FLASH MEMORY . . . 
LOW VOLTAGE 16 MEGABIT (2 MEG x 8, SECTOR ERASE) FLASH MEMORY . . 


SINGLE SUPPLY 4 MEGABIT (512K x 8, SECTOR ERASE) FLASH MEMORY... 


NMOS UV EPROM 


Ays 5GS "THOMSON M2716 


NMOS 16K (2K x 8) UV EPROM 


= 2048 x 8 ORGANIZATION 


= 525mW Max ACTIVE POWER, 132mW Max 
STANDBY POWER 


=» ACCESS TIME: 
— M2716-1 is 350ns 
— M2716 is 450ns 
# SINGLE 5V SUPPLY VOLTAGE 
a STATIC-NO CLOCKS REQUIRED 


= INPUTS and OUTPUTS TTL COMPATIBLE FDIP24W (F) 
DURING BOTH READ and PROGRAM 
MODES 


=» THREE-STATE OUTPUT with TIED-OR- 
CAPABILITY 


» EXTENDED TEMPERATURE RANGE 
# PROGRAMMING VOLTAGE: 25V Figure 1. Logic Diagram 


DESCRIPTION 


The M2716 is a 16,384 bit UV erasable and elec- 
trically programmable memory EPROM, ideally 
suited for applications where fast turn around and 
pattern experimentation are important require- 
ments. 


The M2716 is housed in a 24 pin Window Ceramic 
Frit-Seal Dual-in-Line package. The transparent lid 
allows the user to expose the chip to ultraviolet light 
to erase the bit pattern. A new pattern can then be 
written to the device by following the programming 
procedure. 


Table 1. Signal Names 


Al00784B 


Supply Voltage 
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Table 2. Absolute Maximum Ratings 


Symbol 
Ta Ambient Operating Temperature grade 1 0 to 70 
grade 6 —40 to 85 
TBIas Temperature Under Bias grade 1 —10 to 80 
grade 6 —50 to 95 


Storage Temperature —65 to 125 


Supply Voltage 


Note: Except for the rating “Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods 


may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 


Figure 2. DIP Pin Connections 
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DEVICE OPERATION 


The M2716 has 3 modes of operation in the normal 
system environment. These are shown in Table 3. 


Read Mode. The M2716 read operation requires 
that G = Vi_, EP = Vi_ and that addresses AO-A10 
have been stabilized. Valid data will appear on the 
output pins after time tavav, taLav or teLav (see 
Switching Time Waveforms) depending on which is 
limiting. 


2/8 IST SGS-TH 


Deselect Mode. The M2716 is deselected by mak- 
ing G = Vin. This mode is independent of EP and 
the condition of the addresses. The outputs are 
Hi-Z when G = Vin. This allows tied-OR of 2 or more 
M2716’s for memory expansion. 


Standby Mode (Power Down). The M2716 may 
be powered down to the standby mode by making 
EP = Vin. This is independent of G and automat- 
ically puts the outputs in the Hi-Z state. The power 
is reduced to 25% (132 mW max) of the normal 
operating power. Vcc and Vpp must be maintained 
at 5V. Access time at power up remains either tavav 
or teLav (see Switching Time Waveforms). 


Programming 


The M2716 is shipped from SGS-THOMSON com- 
pletely erased. All bits will be at “1" level (output 
high) in this initial state and after any full erasure. 
Table 3 shows the 3 programming modes. 


Program Mode. The M2716 is programmed by 
introducing “O"s into the desired locations. This is 
done 8 bits (a byte) at atime. Any individual address, 
sequential addresses, or addresses chosen at ran- 
dom may be programmed. Any or all of the 8 bits 
associated with an address location may be pro- 
grammed with a single program pulse applied to the 
EP pin. Allinput voltage levels including the program 
pulse on chip enable are TTL compatible. 


The programming sequence is: with Vpp = 25V, Vcc 
= 5V, G= Vin and EP = Vi, an address is selected 
and the desired data word is applied to the output 
pins (Vit = “O" and Vin = "1" for both address and 
data). After the address and data signals are stable 
the program pin is pulsed from Vit to Vin, with a 
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DEVICE OPERATION (cont'd) 


pulse width between 45ms and 55ms. Multiple 
pulses are not needed but will not cause device 
damage. No pins should be left open. A high level 
(Vin or higher) must not be maintained longer than 
tpHpL (max) on the program pin during program- 
ming. M2716’s may be programmed in parallel in 
this mode. 


Program Verify Mode. The programming of the 
M2716 may be verified either one byte at a time 
during the programming (as shown in Figure 6) or 
by reading all of the bytes out at the end of the 
programming sequence. This can be done with 
Vpp = 25V or 5V in either case. Vpp must be at 5V 
for all operating modes and can be maintained at 
25V for all programming modes. 


Program Inhibit Mode. The program inhibit mode 
allows several M2716’s to be programmed simul- 
taneously with different data for each one by con- 
trolling which ones receive the program pulse. All 
similar inputs of the M2716 may be paralleled. 
Pulsing the program pin (from Vit to Vin) will pro- 
gram a unit while inhibiting the program pulse to a 
unit will keep it from being programmed and keep- 
ing G = Vin will put its outputs in the Hi-Z state. 


Table 3. Operating Modes 


Verify ViL 


Program Inhibit 


Standby 
Note: X = Vin or Vit. 
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ERASURE OPERATION 


The M2716 is erased by exposure to high intensity 
ultraviolet light through the transparent window. 
This exposure discharges the floating gate to its 
initial state through induced photo current. It is 
recommended that the M2716 be kept out of direct 
sunlight. The UV content of sunlight may cause 
a partial erasure of some bitsin arelatively short 
period of time. 


An ultraviolet source of 2537 A yielding a total 
integrated dosage of 15 watt-seconds/cm* power 
rating is used. The M2716 to be erased should be 
placed 1 inch away from the lamp and no filters 
should be used. 


An erasure system should be calibrated peri- 
odically. The erasure time is increased by the 
square of the distance (if the distance is doubled 
the erasure time goes up by a factor of 4). Lamps 
lose intensity as they age, it is therefore important 
to periodically check that the UV system is in good 
order. 


This will ensure that the EPROMs are being com- 
pletely erased. Incomplete erasure will cause 
symptoms that can be misleading. Programmers, 
components, and system designs have been erro- 
neously suspected when incomplete erasure was 
the basic problem. 


eo 
Veo | bata our 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.45V to 2.4V 


Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms DEVICE 


UNDER 
TEST 


Ci = 100pF 


C,_ includes JIG capacitance 
Al00828 


Input Capacitance 
Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


Table 5. Read Mode DC Characteristics ™ 
(Ta = 0 to 70 °C or -40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 


[Parameter [Test Gonaion [ain 
| pt teatage Curent sso 
Tuo | ouputtestage nent [Vora Ven EP=voo | 
a 
esr | suns Curent’) | ‘EPevm ave | 
Trewom uot | nop 
Ta 

a 

} ae 


ae 
Tv | pttow tage 
vm [ettighvotags | 


Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vpp. 
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Table 6. Read Mode AC Characteristics ™ 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vepp = Voc) 


™ oe 


Pan [ox [ain | wax 
war | tes [adtess vaiwtoOupuivaid ——[ePavaSavel [oso | | aso | ve 
xo | tee [Chip Enable owioouputvaid | _G=va__| | oso | | aso [ as 
Tesoy | toe [Outputrabe towie Ouput van | Er=ve | | tao | | sao | ns 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vp. 
2. Sampled only, not 100% tested. 


Test Condition 


Figure 5. Read Mode AC Waveforms 
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Table 7. Programming Mode DC Characteristics “) 
(Ta = 25 °C; Voc = 5V + 5%; Vpp = 25V + 1V) 


[symbot_[ Parameter | Testonatton [win [wor [unt 
Ty | wpatteatage Curent | Wasvnevm |p toa 
[es | suppyeurent | Tt 
[ie | Pronoun |__| |5 | m™__ 
[er | Progam Curent use | EP=Varuse [| 0) ma 
[vn | tputtow votage fe 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
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Table 8. Programming Mode AC Characteristics “) 
(Ta = 25 °C; Voc = 5V + 5%: Vpp = 25V + 1V) 


tGHPH 


Input Valid to Program High 


Output Enable High to Program 
High 


at 
! 
3 


tpLax Program Low to Output Enable 
Transition 


Output Enable to Output Valid 
Output Enable High to Output Hi-Z 
Program Low to Address Transition 


Notes: 1. Vcc must be applied simultaneously with or before Veep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 


Figure 6. Programming and Verify Modes AC Waveforms 


tAVPH tPLAX 


DATA IN = DATA OUT 
_ [Fas fo 


tGHPH — tGLQV— tGHQZ 


-_ tPHPL 


PROGRAM ——————>«——————- venIFY ——————_ 
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ORDERING INFORMATION SCHEME 


Example: M2716 -1 F 1 


Speed and Vcc Tolerance Temperature Range 
-1 350 ns, 5V +10% F FDIP24W 1 0 to 70 °C 


blank 450 ns, 5V +5% 6 —40 to 85 °C 


For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 


catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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FDIP24W - 24 pin Ceramic Frit-seal DIP, with window 


> 


NO 
on 
> 


NO 
: 
| 

fp 


FDIP24W 


Drawing is out of scale 
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kyz, SGS-THOMSON M2732A 


NMOS 32K (4K x 8) UV EPROM 


FAST ACCESS TIME: 200ns 
EXTENDED TEMPERATURE RANGE 
SINGLE 5V SUPPLY VOLTAGE 

LOW STANDBY CURRENT: 35mA max 


a INPUTS and OUTPUTS TTL COMPATIBLE 
DURING READ and PROGRAM 


=» COMPLETELY STATIC : 
FDIP24W (F) 


DESCRIPTION 


The M2732A is a 32,768 bit UV erasable and 
electrically programmable memory EPROM. It is 
organized as 4,096 words by 8 bits. The M2732A ; ar 
with its single 5V power supply and with anaccess Figure 1. Logic Diagram 
time of 200 ns, is ideal suited for applications where 
fast turn around and pattern experimentation one 
important requirements. 


The M2732A is honsed in a 24 pin Window Ceramic 
Frit-Seal Dual-in-Line package. The transparent lid 
allows the user to expose the chip to ultraviolet light 
to erase the bit pattern. A new pattern can be then 
written to the clerice by following the programming 
procedure. 


M2732A 
Table 1. Signal Names 


[roa [aire 


AO - Ait 


Al00780B 
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Table 2. Absolute Maximum Ratings 


symbol | Parameter | Value | Unt 


TA Ambient Operating Temperature grade 1 0 to 70 °C 
grade 6 —40 to 85 

TBIAS Temperature Under Bias grade 1 —10 to 80 °C 
grade 6 —50 to 95 


Input or Output Voltages 
Supply Voltage 0.6 t0 6 
Program Supply Voltage 


Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
Indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods 


Storage Temperature —65 to 125 
V 


may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents 


Figure 2. DIP Pin Connections 


M2732A 


AI00781 


DEVICE OPERATION 


The six modes of operation for the M2732A are 
listed in the Operating Modes Table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL level except for Vpp. 


Read Mode 


The M2732A has two control functions, both of 
which must be logically satisfied in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 


2/8 k&y7 SGS-TH 


be used to gate data to the output pins, inde- 
pendent of device selection. 


Assuming that the addresses are stable, address 
access time (tavaq) is equal to the delay from E to 
output (teLqv). Data is available at the outputs after 
the falling edge of G, assuming that E has been low 
and the addresses have been stable for at least 
tavav-tGLav. 


Standby Mode 


The M2732A has a standby mode which reduces 
the active power current by 70 %, from 125 mA to 
35 mA. The M2732A is placed in the standby mode 
by applying a TTL high signal to E input. When in 
standby mode, the outputs are in a high impedance 
state, independent of the GVpp_ input. 


Two Line Output Control 


Because M2732A’s are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


To most efficiently use these two control lines, it is 
recommended that E be decoded and used as the 
primary device selecting function, while G should 
be made a common connection to all devices in the 
array and connected to the READ line from the 
system control bus. 


This ensures that all deselected memory devices 
are in their low power standby mode and that the 
output pins are only active when data is required 
from a particular memory device. 
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Programming 


When delivered, and after each erasure, all bits of 
the M2732A are in the “1" state. Data is introduced 
by selectively programming ”0’s" into the desired 
bit locations. Although only “0’s” will be pro- 
grammed, both “1’s” and “0O’s” can be presented in 
the data word. The only way to change a “O" toa 
"1" is by ultraviolet light erasure. 


The M2732A is in the programming mode when the 
GVpp input is at 21V. A 0.1uF capacitor must be 
placed across GVpp and ground to suppress spu- 
rious voltage transients which may damage the 
device. The data to be programmed is applied, 8 
bits in parallel, to the data output pins. The levels 
required for the address and data inputs are TTL. 


When the address and data are stable, a 50ms, 
active low, TTL program pulse is applied to the E 
input. A program pulse must be applied at each 
address location to be programmed. Any location 
can be programmed at any time - either individually, 
sequentially, or at random. The program pulse has 
a maximum width of 55ms. The M2732A must not 
be programmed with a DC signal applied to the E 
input. 


Programming of multiple M2732As in parallel with 
the same data can be easily accomplished due to 
the simplicity of the programming requirements. 
Inputs of the paralleled M2732As may be con- 
nected together when they are programmed with 
the same data. A low level TTL pulse applied to the 
E input programs the paralleled 2732As. 


Program Inhibit 


Programming of multiple M2732As in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs (including GVpp) of the parallel 
M2732As may be common. A TTL level program 


Table 3. Operating Modes 


Read 

Program 

Verify 

Program Inhibit 


Standby 
Note: X = Vin or VIL. 
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pulse applied to a M2732A’s E input with GVpp at 
21V will program that M2732A. A high level E input 
inhibits the other M2732As from being pro- 
grammed. 


Program Verify 


A verify should be performed on the programmed 
bits to determine that they were correctly pro- 
grammed. The verify is carried out with GVpp and 
E at Vi. 


ERASURE OPERATION 


The erasure characteristics of the M2732A are 
such that erasure begins when the cells are ex- 
posed to light with wavelengths shorter than ap- 
proximately 4000 A. It should be noted that sunlight 
and certain types of fluorescent lamps have wave- 
lengths in the 3000-4000 Arange. Research shows 
that constant exposure to room level fluorescent 
lighting could erase a typical M2732A in approxi- 
mately 3 years, while it would take approximately 
1 week to cause erasure when exposed to the 
direct sunlight. If the M2732A is to be exposed to 
these types of lighting conditions for extended pe- 
riods of time, it is suggested that opaque labels be 
put over the M2732A window to prevent uninten- 
tional erasure. 


The recommended erasure procedure for the 
M2732A is exposure to shortwave ultraviolet light 
which has a wavelength of 2537 A. The integrated 
dose (i.e. UV intensity x exposure time) for erasure 
should be a minimum of 15 W-sec/cm?. The era- 
sure time with this dosage is approximately 15 to 
20 minutes using an ultraviolet lamp with 12000 
W/cm? power rating. The M2732A should be 
placed within 2.5 cm of the lamp tubes during 
erasure. Some lamps have a filter on their tubes 
which should be removed before erasure. 


Q0 - Q7 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.45V to 2.4V 


Input and Output Timing Ref. Voltages  0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


T x 6C = 100pF 


C,_ includes JIG capacitance 
A100828 
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Note: 1. Sampled only, not 100% tested. 


Figure 5. Read Mode AC Waveforms 
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Table 5. Read Mode DC Characteristics ™ 
(Ta = 0 to 70 °C or -40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vep = Voc 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


Table 6. Read Mode AC Characteristics 
(Ta = 0 to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vpp = Voc) 


™ a oe | 


| wav a ee Valid to P ae = = 
Output Valid 
Gem | few] [ao] [oo] 
cuontrasion | eu | [| [m| [wo] | 
comme | Su | o Leal o | eo] o |r| 0 
ex [efo[e[e[e[ole 
BEOSoeo 


Test 
Condition 


(2) Output Enable High 
to Output Hi-Z y 


Address Transition to 
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 


Output Transition 
2. Sampled only, not 100% tested. 
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Table 7. Programming Mode DC Characteristics “) 
(Ta = 25 °C; Vcc = 5V + 5%; Vpp = 21V + 0.5V) 


Input Leakage Current 


Supply Current 


Program Current 


Table 8. Programming Mode AC Characteristics (1) 


(TA = 25 °C; Voc = 5V + 5%; Vpp = 21V + 0.5V) 
[est conaivon [win | 


Vee Rise Time 


Chip Enable Program Pulse 
tELEH tpw Width 
Chip Enable High to Input 


Chip Enable High to Vpp 
Transition 


Chip Enable High to Address 


eee 


Transition 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 
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Figure 6. Programming and Verify Modes AC Waveforms 
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ORDERING INFORMATION SCHEME 
Example: M2732A 2 F 1 


=peee and Vcc Tolerance Temperature Range 


200 ns, 5V +5% F FDIP24W 1 0 to 70 °C 
blank 250 ns, 5V +5% 6 40 to 85°C 
-3 300 ns, 5V +5% 
-4 450 ns, 5V +5% 


-20 200 ns, 5V +10% 
-25 250 ns, 5V +10% 


For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 
catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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FDIP24W - 24 pin Ceramic Frit-seal DIP, with window 


symp em inches 
| tye | min | Max | typ | Min =| Mex 


FDIP24W 


Drawing !s out of scale 
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FAST ACCESS TIME: 180ns 

» EXTENDED TEMPERATURE RANGE 

=» SINGLE 5V SUPPLY VOLTAGE 

LOW STANDBY CURRENT: 35mA max 

= TTLCOMPATIBLE DURING READ and PROGRAM 
FAST PROGRAMMING ALGORITHM 
ELECTRONIC SIGNATURE 

=» PROGRAMMING VOLTAGE: 12V 


DESCRIPTION 


The M2764A is a 65,536 bit UV erasable and 
electrically programmable memory EPROM. It is 
organized as 8,192 words by 8 bits. 


The M27C64A is housed in a 28 pin Window Ce- 
ramic Frit-Seal Dual-in-Line package. The trans- 
parent lid allows the user to expose the chip to 
ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow- 
ing the programming procedure. 


Table 1. Signal Names 
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M2764A 


NMOS 64K (8K x 8) UV EPROM 


FDIP28W (F) 


Figure 1. Logic Diagram 


M2764A 


Al00776B 


1/9 
29 


M2764A 


Table 2. Absolute Maximum Ratings 


Symbol 
TA Ambient Operating Temperature grade 1 0 to 70 
grade 6 —40 to 85 
Tpias Temperature Under Bias grade 1 —10 to 80 
grade 6 —50 to 95 


Storage Temperature —65 to 125 


Note: Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods 


may affect device reliability Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 


Figure 2. DIP Pin Connections 
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Warning: NC = No Connection. 


DEVICE OPERATION 


The seven modes of operations of the M2764A are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on AQ 
for Electronic Signature. 


Read Mode 


The M2764A has two control functions, both of 
which must be logically satisfied in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 


pendent of device selection. 


Assuming that the addresses are stable, address 
access time (tavav) is equal to the delay from E to 
output (teLqv). Data is available at the outputs after 
the falling edge of G, assuming that E has been low 
and the addresses have been stable for at least 
tavav-icLav. 


Standby Mode 


The M2764A has a standby mode which reduces 
the maximum active power current from 75mA to 
35mA. The M2764A is placed in the standby mode 
by applying a TTL high signal to the E input. When 
in the standby mode, the outputs are in a high 


impedance state, independent of the G input. 
Two Line Output Control 


Because EPROMs are usually used in larger mem- 
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows : 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 
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DEVICE OPERATION (cont'd) 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. 


This ensures that all deselected memory devices 
are in their low power standby mode and that the 
output pins are only active when data is desired 
from a particular memory device. 


System Considerations 


The power switching characteristics of fast 
EPROMs require careful decoupling of the devices. 
The supply current, Icc, has three segments that 
are of interest to the system designer: the standby 
current level, the active current level, and transient 
current peaks that are produced by the falling and 
rising edges of E. The magnitude of the transient 
current peaks is dependent on the capacitive and 
inductive loading of the device at the output. The 
associated transient voltage peaks can be sup- 
pressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a ipF ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 


Table 3. Operating Modes 


Program Inhibit 
sti 


Note: X = Vin or Vit, Vio = 12V + 0.5%. 


Table 4. Electronic Signature 


taecurers ous [ve [0 | 0 
Poevcocae | vw | 0 | 0 


[woe] ddr 
a 
a ST 


pos | as | a2 | at | ao | Hexdata 


| tdentiier | ao_| a7 | a6 | a5 
p+ fo fo fo | o | of am | 
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M2764A 


of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Programming 


When delivered (and after each erasure for UV 

EPROM), all bits of the M2764A are in the “1" state. 

Data is introduced by selectively programming "0s" 

into the desired bit locations. Although only “Os” will 

be programmed, both “1s” and “Os” can be present 

in the data word. The only way to change a “0" to 
a1" is by ultraviolet light erasure. 


The M2764A is in the programming mode when 
Vpp input is at 12.5V and E and P are at TTL low. 
The data to be programmed is applied, 8 bits in 
parallel, to the data output pins. The levels required 
for the address and data inputs are TTL. 


Fast Programming Algorithm 


Fast Programming Algorithm rapidly programs 
M2764A EPROMs using an efficient and reliable 
method suited to the production programming en- 
vironment. Programming reliability is also ensured 
as the incremental program margin of each byte is 
continually monitored to determine when it has 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.45V to 2.4V 


Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 
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Table 5. Capacitance ™ (Ta = 25 °C, f = 1 MHz) 


Test Condition 
Input Capacitance 
Output Capacitance Vout = OV 


Note: 1. Sampled only, not 100% tested. 


| Min | Max | Unit 
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ore ea he 


Figure 5. Read Mode AC Waveforms 
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Table 6. Read Mode DC Characteristics ™) 
(Ta = 0 to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vpp = Voc) 
| tu _| InputLeakage Current =| = OS ViInSVcc 


| to _| Output Leakage Current p Vour=Veo | 
Supply Current E=Vi, G=Vit ed 
Supply Current (Standby) 25 es es ~ - D 


lu 

ILo = 

Icc 
| tee | ProgramCurrent | r= Voc 
| Vu __|inputLowvoltage ss | —“‘C;!WC(*diSC OCNWOU OC CO 
| Vin | inputHigh Voltage = | C—C“‘“C;CSC*‘i*d 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


Table 7A. Read Mode AC Characteristics “) 
(Ta = 0 to 70 °C or -40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 


Test M2764A 
Symbol Parameter Condition 


, ' Address Valid to 
AVQV ACC | Output Valid 


t Chip Enable Low 
CE | to Output Valid 
t ' Output Enable 
GLaV_ {TOE | Low to Output Valid 
(2) Chip Enable High 
t 2) } 4 Output Enable 
BHOZ DF | High to Output Hi-Z 
Address Transition E: 
enn OH | to Output Transition G 


Table 7B. Read Mode AC Characteristics ™ 
(Ta = 0 to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vpp = Voc) 


Test M2764A 
Symbol Parameter Condition 


t t Address Valid to 

AVAV | °ACC | Output Valid 

t Chip Enable Low 

oc to Output Valid 
Output Enable = 
Low to Output Valid rei 


tceE 
comme 


Output Enable 
High to Output Hi-Z 


teHaz 7) 
t Address Transition 
mae to Output Transition 


Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vpp. 
2 Sampled only, not 100% tested. 
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Table 8. Programming Mode DC Characteristics 
(Ta = 25 °C; Voc = 6V + 0.25V; Vpp = 12.5V + 0.3V) 


Test Condition 
Input Leakage Current 


Supply Current 


| vu input Low Vortage ras es ee 
| Von 


ae 
[vr rp igh Vote 
Provetage Es | 


Note: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Ver. 


Table 9. Programming Mode AC Characteristics 
(Ta = 25 °C; Voc = 6V + 0.25V; Vpp = 12.5V + 0.3V) 


Tsymbot | aw [Parameter | Test Conon 
a 
Tem | tos | pu vats Prowemtow | 
Tem | tes | Vr High oPegamin | 
Fim | tee | VesHightoPegamtow [sd 


t Chip Enable Low to Program 
ELPL tces bow 


2 

Pom [om [epamreniee [TT 

[om [me areoee 

gS a 

foe | we apreennnroee [Ls 

SS a 
Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. The Initial Program Pulse width tolerance is 1 ms + 5%. 
3. The length of the Over-program Pulse varies from 2.85 ms to 78.95 ms, depending of the multiplication value of the iteration counter. 
4. Sampled only, not 100% tested. 
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Figure 6. Programming and Verify Modes AC Waveforms 
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Figure 7. Fast Programming Flowchart DEVICE OPERATION (cont'd) 


been successfully programmed. A flowchart of the 
M2764A Fast Programming Algorithm is shown on 
Vege Veeeiosy the last page. The Fast Programming Algorithm 

utilizes two different pulse types: initial and over- 
program. 


The duration of the initial P pulse(s) is 1ms, which 
will then be followed by a longer overprogram pulse 
of length 3ms by n (n is equal to the number of the 
initial one millisecond pulses applied to a particular 
M2764A location), before a correct verify occurs. 
Up to 25 one-millisecond pulses per byte are pro- 
vided for before the overprogram pulse is applied. 


The entire sequence of program pulses and byte 
verifications is performed at Vcc = 6V and Vpp = 
12.5V. When the Fast Programming cycle has been 
completed, all bytes should be compared to the 
original data with Vcc = 5V and Vpp = 5V. 


Program Inhibit 


Programming of multiple M2764A in parallel with 
different data is also easily a ae aaa 

for E, all like inputs (including G) of the parallel 
Ne aey, ecer M2764A may be common. ATTL low pulse applied 
to a M2764A’s E input, with Vpp_at 12.5V, will 
program that M2764A. A high level E input inhibits 
the other M2764As from being programmed. 


Al00775B 
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Program Verify 


A verify should be performed on the programmed 
bits to determine that they were correctly pro- 
grammed. The verify is accomplished with G = VIL, 
E = Vit, P = Vin and Vpp = 12.5V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional inthe 25°C +5°C ambient 
temperature range that is required when program- 
ming the M2764A. 


To activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line AQ of the 
M2764A. Two identifier bytes may then be se- 
quenced from the device outputs by toggling ad- 
dress line AO from Vi to Vin. All other address lines 
must be held at Vit during Electronic Signature 
mode. Byte 0 (AO = ViL) represents the manufac- 
turer code and byte 1 (AO = Vin) the device identifier 
code. For the SGS-THOMSON M2764A, these two 
identifier bytes are given below. 


ORDERING INFORMATION SCHEME 


M2764A 


Example: 


Speed and Vcc Tolerance 


180 ns, 5V +5% 
200 ns, 5V +5% 
250 ns, 5V +5% 
-3 300 ns, 5V +5% 
-4 450 ns, 5V +5% 
200 ns, 5V +10% 
250 ns, 5V +10% 


F 


ERASURE OPERATION (applies to UV EPPROM) 


The erasure characteristic of the M2764A is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 Arange. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M2764A in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M2764A is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 
opaque labels be put over the M2764A window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M2764A is exposure to 
short wave ultraviolet light which has wavelength 
2537 A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm?. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra- 
violet lamp with 12000 nW/cm* power rating. The 
M2764A should be placed within 2.5 cm (1 inch) of 
the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re- 
moved before erasure. 


afc fe a 


Temperature Range 


FDIP28W 1 0 to 70° 
6 —40 to 85 °C 


For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 


catalogue. 
For further information on any aspect of this device, please contact S@S-THOMSON Sales Office nearest 
to you. 
8/9 7 
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 


FDIP28W 


Drawing is out of scale 
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NMOS 128K (16K x 8) UV EPROM 


FAST ACCESS TIME: 200ns 
EXTENDED TEMPERATURE RANGE 
a SINGLE 5 V SUPPLY VOLTAGE 

a LOW STANDBY CURRENT: 40mA max 


=» TTL COMPATIBLE DURING READ and 
PROGRAM 


FAST PROGRAMMING ALGORITHM 
ELECTRONIC SIGNATURE 
# PROGRAMMING VOLTAGE: 12V 


DESCRIPTION 


The M27128A is a 131,072 bit UV erasable and 
electrically programmable memory EPROM. It is 
organized as 16,384 words by 8 bits. 


The M27128A is housed in a 28 Pin Window Ce- 
ramic Frit-Seal Dual-in-Line package. The trans- 
parent lid allows the user to expose the chip to 
ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow- 
ing the programming procedure. 


Table 1. Signal Names 
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Figure 1. Logic Diagram 
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Table 2. Absolute Maximum Ratings 
Syne 
TA Ambient Operating Temperature grade 1 0 to 70 
—40 to 85 
grade 1 


grade 6 
TBIAS Temperature Under Bias —10 to 80 
grade 6 —50 to 95 


Storage Temperature —65 to 125 


Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
Indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum Rating conditions for extended periods 


may affect device reliability Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 


Figure 2. DIP Pin Connections 
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DEVICE OPERATION 


The seven modes of operation of the M27128A are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on AQ 
for Electronic Signature. 
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Read Mode 


The M27128A has two control functions, both of 
which must be logically satisfied in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 


pendent of device selection. 


Assuming that the addresses are stable, address 
access time (tavav) is equal to the delay from E to 
output (teLqv). Data is available at the outputs after 
the falling edge of G, assuming that E has been low 
and the addresses have been stable for at least 
tavav-taLav. 


Standby Mode 


The M27128A has a standby mode which reduces 
the maximum active power current from 85mA to 
40mA. The M27128Ais placed in the standby mode 
by applying a TTL high signal to the E input. When 
in the standby mode, the outputs are in a high 
impedance state, independent of the G input. 


Two Line Output Control 


Because EPROMsS are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 
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DEVICE OPERATION (cont'd) 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. 


This ensures that all deselected memory devices 
are in their low power standby mode and that the 
output pins are only active when data is required 
from a particular memory device. 


System Considerations 


The power switching characteristics of fast 
EPROMs require careful decoupling of the devices. 
The supply current, Icc, has three segments that 
are of interest to the system designer: the standby 
current level, the active current level, and transient 
current peaks that are produced by the falling and 
rising edges of E. The magnitude of this transient 
current peaks is dependent on the capacitive and 
inductive loading of the device at the output. The 
associated transient voltage peaks can be sup- 
pressed by complying with the two line output 
contro! and by properly selected decoupling ca- 
pacitors. It is recommended that a ipuF ceramic 
Capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 


Table 3. Operating Modes 


Standby 
Electronic Signature 


Note: X = Vin or Vit, Vio = 12V + 0.5% 


Table 4. Electronic Signature 


Manufacturer’s Code 
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of low inherent inductance and should be placed 
as Close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and GND for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
Capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Programming 


When delivered (and after each erasure for UV 
EPPROM), all bits of the M27128A are in the “1" 
state. Data is introduced by selectively program- 
ming "Os" into the desired bit locations. Although 
only “Os” will be programmed, both “1s” and “Os” 
can be present in the data word. The only way to 
change a “O" to a "1" is by ultraviolet light erasure. 


The M27128A is in the programming mode when 
Vpp input is at 12.5V and E and P are at TTL low. 
The data to be programmed is applied 8 bits in 
parallel, to the data output pins. The levels required 
for the address and data inputs are TTL. 


Fast Programming Algorithm 


Fast Programming Algorithm rapidly programs 
M27128A EPROMs using an efficient and reliable 
method suited to the production programming en- 
vironment. Programming reliability is also ensured 
as the incremental program margin of each byte is 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 


Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.45V to 2.4V 
Input and Output Timing Ref. Voltages  0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


Wren 


T Cy = 100pF 


Al00827 C,_ includes JIG capacitance 


Al00828 


Table 5. Capacitance ) (Ta = 25 °C, f = 1 MHz) 


Test Condition | Min 
Output Capacitance Vout = OV ae 


Note: 1. Sampled only, not 100% tested 


Figure 5. Read Mode AC Waveforms 
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Table 6. Read Mode DC Characteristics " 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Vcc) 


TestCondition | Min 
Input Leakage Current | osvnsveo | 
Output Leakage Current | Vour=Veo | 


E=Vin 

| tee | Program Curent | Vee =Vco 

| Mn | inputowvotage | tows 
| Vn | inputHigh Voltage | | Moot | 
ee |v | 


Output Low Voltage lo. = 2.1mA 
Output High Voltage lon = —400uA i ae ee ee 


Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep 


Table 7. Read Mode AC Characteristics 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 


M27128A 
Test 


Condition 


Output Enable High 
to Output Hi-Z 
Address Transition to 
Output Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Ver. 
2. Sampled only, not 100% tested 
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Table 8. Programming Mode DC Characteristics 
(Ta = 25 °C; Voc = 6V + 0.25V; Vpp = 12.5V + 0.3V) 


[supyourent 
Progam Guret—~| Eee idm 


[oupttow votage | taezina | 
Fao votage Tt 


Note: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


Table 9. Programming Mode AC Characteristics 
(Ta = 25 °C; Voc = 6V + 0.25V; Vpp = 12.5V + 0.3V) 


symbol | Alt_| __—Parameter__—|_Test Condition 
| tw | tas | Address Valid to Program Low 


Chip Enable Low to Program 
TELPL Ices | 1 ow 


tas 
tos 
Guapo ass | var 
Program High to Input 
Input Transition to Output 
toxeL 'oES_} Enable Low 
t t Output Enable Low to 
Grey CE | Output Valid 
caceere | 
t t Output Enable High to 
oe AH | Address Transition 
Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. The Initial Program Pulse width tolerance is 1 ms + 5% 


3 The length of the Over-program Pulse varies from 2.85 ms to 78 95 ms, depending on the multiplication value of the iteration counter. 
4. Sampled only, not 100% tested. 
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Figure 6. Programming and Verify Modes AC Waveforms 
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Figure 7. Programming Flowchart DEVICE OPERATION (cont'd) 


continually monitored to determine when it has 
been successfully programmed. A flowchart of the 
Voc = 6V, Vpp = 12 5V M27128A Fast Programming Algorithm is shown 

) on the last page. The Fast Programming Algorithm 
utilizes two different pulse types: initial and over- 
program. 


The duration of the initial P pulse(s) is 1ms, which 
will then be followed by a longer overprogram pulse 
of length 3ms by n (n is equal to the number of the 
initial one millisecond pulses applied to a particular 
M27128A location), before a correct verify occurs. 
Up to 25 one-millisecond pulses per byte are pro- 
vided for before the over program pulse is applied. 


The entire sequence of program pulses and byte 
verifications is performed at Vcc = 6V and Vpp = 
12.5V. When the Fast Programming cycle has been 
completed, all bytes should be compared to the 
original data with Vcc = 5 and Vpp = 5V. 


Program Inhibit 
Programming of multiple M27128A’s in parallel with 


CHECK ALL BYTES different data is also easily accomplished. Except 
VOC =2%s.VPp av for E, all like inputs (including G) of the parallel 
M27128A may be common. A TTL low pulse ap- 

Al00775B plied to a M27128A's E input, with Vpp = 12.5V, will 


program that M27128A. A high level E input inhibits 
the other M27128As from being programmed. 


: 7/9 
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Program Verify 


A verify should be performed on the programmed 
bits to determine that they were correctly pro- 
grammed. The verify is accomplished with G = Vi, 
E = Vit, P = Vin and Vpp at 12.5V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27128A. 


To activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line AQ of the 
M27128A. Two identifier bytes may then be se- 
quenced from the device outputs by toggling ad- 
dress line AO from Vit to Vin. All other address lines 
must be held at Vit during Electronic Signature 
mode. Byte 0 (AO = ViL) represents the manufac- 
turer code and byte 1 (AO = Vin) the device identifier 
code. For the SGS-THOMSON M27128A, these 
two identifier bytes are given below. 


ORDERING INFORMATION SCHEME 


M27128A 


Example: 


Speed and Vcc Tolerance 


-2 200 ns, 5V +5% 
250 ns, 5V+ 5% 
-3 300 ns, 5V + 5% 
-4 450 ns, 5V+5% 


-20 200 ns, 5V+10% 
-25 250 ns, 5V+10% 
-30 300 ns, 5V+10% 


F 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristic of the M27128A is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 Arange. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27128A in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M27128A is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is-suggested that 
opaque labels be put over the M27128A window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27128A is exposure to 
short wave ultraviolet light which has wavelength 
2537 A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm®. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra- 
violet lamp with 12000 .W/cm? power rating. The 
M27128A should be placed within 2.5cm (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re- 
moved before erasure. 


2 F 1 


Temperature Range 


FDIP28W 1 0 to 70°C 
6 —40 to 85°C 


For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 


catalogue. 
For further information on any aspect of this device, please contact S€S-THOMSON Sales Office nearest 
to you. 
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 


Symb 
yo | Min | ax | typ | in S| ax 
[cana Se AOE (RRND (I (Se rec 
Sa ee De 
pve | ttc | so | tse | 0200 
0.016 0.022 


Las a ae 0.056 
re ae ae ee ee ee 
es ee ee ee: 


@ 
— 


15.40 15.80 


—_k 


fe) 
> 


FDIP28W 


FDIPW-a 


Drawing is out of scale 
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AYs. sara trace M27256 


NMOS 256K (32K x 8) UV EPROM 


FAST ACCESS TIME: 170ns 
EXTENDED TEMPERATURE RANGE 
SINGLE 5V SUPPLY VOLTAGE 

LOW STANDBY CURRENT: 40mA max 


» TTL COMPATIBLE DURING READ and 
PROGRAM 


» FAST PROGRAMMING ALGORITHM 
=» ELECTRONIC SIGNATURE 
» PROGRAMMING VOLTAGE: 12V 


FDIP28W (F) 


DESCRIPTION 


The M27256 is a 262,144 bit UV erasable and 
electrically programmable memory EPROM. It is 
organized as 32.768 words by 8 bits. 


The M27256is housed ina28 pinWindowCeramic ‘Figure 1. Logic Diagram 
Frit-Seal Dual-in-Line package. The transparent lid 
allows the user to expose the chip to ultraviolet light 
to erase the bit pattern. A new pattern can then be 
written to the device by following the programming 
procedure. 


Table 1. Signal Names 


March 1995 1/9 


Al00767B 


AQ 


M27256 


Table 2. Absolute Maximum Ratings 


Symbol 
TA Ambient Operating Temperature grade 1 0 to 70 
grade 6 —40 to 85 
TBIAS Temperature Under Bias grade 1 —10 to 80 
grade 6 —50 to 95 


Storage Temperature —65 to 125 


Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings” may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
Indicated in the Operating sections of this specification 1s not implied. Exposure to Absolute Maximum Rating conditions for extended periods 
may affect device reliability Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 


Read Mode 


The M27256 has two control functions, both of 
which must be logically satisfied in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, address access time (tavav) 
is equal to the delay from E to output (teLav). Data 
is available at the outputs after the falling edge of 
G, assuming that E has been low and the ad- 
dresses have been stable for at least tavav-taLav. 


Standby Mode 


The M27256 has a standby mode which reduces 
the maximum active power current from 100mA to 
40mA. The M27256 is placed in the standby mode 
by applying a TTL high signal to the E input. When 
in the standby mode, the outputs are in a high 


Aloo768 impedance state, independent of the G input. 


Figure 2. DIP Pin Connections 


M27256 


Two Line Output Control 


Because EPROMS are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


DEVICE OPERATION 


The eight modes of operations of the M27256 are 
listed in the Operating Modes Table. A single 5V 


power supply is required in the read mode. All a. the lowest possible memory power dissipation, 


inputs are TTL levels except for Vpp and 12V on AQ 
for Electronic Signature. 


ag a $GS-THOMSO 


b. complete assurance that output bus contention 
will not occur. 
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DEVICE OPERATION (cont'd) 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. 


This ensures that all deselected memory devices 
are in their low power standby mode and that the 
output pins are only active when data is required 
from a particular memory device. 


System Considerations 


The power switching characteristics of fast 
EPROMs require careful decoupling of the devices. 
The supply current, Icc, has three segments that 
are of interest to the system designer : the standby 
current level, the active current level, and transient 
current peaks that are produced by the falling and 
rising edges of E. The magnitude of the transient 
current peaks is dependent on the capacitive and 
inductive loading of the device at the output. The 
associated transient voltage peaks can be sup- 
pressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 1pF ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as Close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitors should be used 
between Vcc and Vss for every eight devices. The 


Table 3. Operating Modes 


M27256 


bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Programmain 


When delivered, (and after each erasure for UV 
EPROM), all bits of the M27256 are in the “1" state. 
Data is introduced by selectively programming "0s" 
into the desired bit locations. Although only “Os” will 
be programmed, both “1s” and “Os” can be present 
in the data word. The only way to change a “0” to 
a1" is by ultraviolet light erasure. The M27256 is 
in the programming mode when Vpp input is at 
12.5V and E is at TTL low. The data to be pro- 
grammed is applied 8 bits in parallel to the data 
output pins. The levels required for the address and 
data inputs are TTL. 


Fast Programming Algorithm 


Fast Programming Algorithm rapidly programs 
M27256 EPROMs using an efficient and reliable 
method suited to the production programming en- 
vironment. Programming reliability is also ensured 
as the incremental program margin of each byte is 
continually monitored to determine when it has 
been successfully programmed. A flowchart of the 
M27256 Fast Programming Algorithm is shown on 
the Flowchart. The Fast Programming Algorithm 
utilizes two different pulse types : initial and over- 
program. The duration of the initial E pulse(s) is 
1ms, which will then be followed by a longer over- 
program pulse of length 3ms by n (nis equal to the 
number of the initial one millisecond pulses applied 


Output Disable 


L 
Program Vit Pulse Vin 


Verify 
Optional Verify 
Program Inhibit 


tandby 
Electronic Signature 


Note: X = Vin or Vit, Vio = 12V + 0.5%. 
Table 4. Electronic Signature 
Manufacturer’s Code Pv | 


Vit 
Vin 


[Device cote | Yn 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 


Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.45V to 2.4V 
Input and Output Timing Ref. Voltages  0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


2 0V 


0.8V 


Cy = 100pF 


Al00827 C,_ includes JIG capacitance 


Al00828 


Table 5. Capacitance “) (Ta = 25 °C, f = 1 MHz) 


Test Condition 
Input Capacitance 
Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


Figure 5. Read Mode AC Waveforms 
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Table 6. Read Mode DC Characteristics 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 


| Symbol | Parameter Test Condition 


| Min 

| us | InputLeakage Current | OS VvsVeo | 
|OutputLeakage Current | Vour= Veo | Tt A 
|Supply Curent | EV Gev | 

locr__| Supply Current (Standby) | EV | 


ie 

ILo 
| lpp | ProgramCurrent =| Ve = Vcc 
| Vi__[InputLowVoltage | CC—‘“‘C;SCSCidz 
| Vin | InputHighVoltage | C—“‘CSOSC;C(*dNSCCO(C2CT CO Scot | 
| Vo.__| OutputLowVoltage | tn = 2ImA | 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 


Table 7A. Read Mode AC Characteristics 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vepp = Voc) 


- | Min | | Min | Min | Max_| 
Pinoy [ue [Srpseenciy [Seve | [| | am | | a0 
[teow | te |forioGuptvais | ve | | wm | | | | 100 

po [| oe | s | o | eo | 
pe fs |e | | o | oo | 
Ee me ES = 


M27256 


pt -20 | blank, -25 


Test 
Condition 


| 
M 
< 

— 


(2) Chip Enable High 


tce 
toe 
tor 
t Output Enable 
DF | High to Output Hi-Z 
pe 
Table 7B. Read Mode AC Characteristics 


Address Transition 
(Ta = 0 to 70 °C or -40 to 85 °C; Veco = 5V + 5% or 5V + 10%; Vpp = Voc) 


to Output Transition 


’ ' Address Valid to 

AVAV | “CC | Output Valid 

' Chip Enable Low 

ELQV | 'CE | to Output Valid 

t Output Enable ee 
CE | Low to Output Valid 7 
' Chip Enable High 
DF | to Output Hi-Z 


ns 


Notes: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 


Output Enable 

High to Output Hi-Z 
Address Transition 
to Output Transition 
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Table 8. Programming Mode DC Characteristics ™ 
(Ta = 25 °C; Voc = 6V + 0.25V; Vpp = 12.5V + 0.3V) 


Test Congition 
Input Leakage Current 


Supply Current 


Input Low Voltage 


Output High Voltage lon = 400A 
a 


Note. 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


Table 9. Programming Mode AC Characteristics “ 
(Ta = 25 °C; Voc = 6V + 0.25V; Vpp = 12.5V + 0.3V 


) 


t Address Valid to Chip Enable 
AVEL row 


tvPHEL 


tvps Vpp High to Chip Enable Low 
Vcc High to Chip Enable Low 


tas 
[| tover_| tos _| InputValidto Chip EnabieLow | 
: 
le ie Pulse 
toH 
OE 
H 


O: 
Chip Enable Program Pulse 
Wiath (Overprogram) a 
Chip Enable High to Input 
j tao | tw | SRP EBe Hono | 
Input Transition to Output 
toxet fo&s | Enable Low 
t t Output Enable Low to 
ois Output Valid 
(4) Output Enable Low to 
leHoz tore | Output Hi-Z 


2 
2 
2 
2 
95 
85 
2 
2 


t t Output Enable High to 
anes is Address Transition 


Notes. 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vpp. 
2. The Initial Program Pulse width tolerance is 1 ms + 5% 
3. The length of the Over-program Pulse varies irom 2 85 ms to 78.95 ms, depending on the multiplication value of the iteration counter 
4 Sampled only, not 100% tested 
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Figure 6. Programming and Verify Modes AC Waveforms 
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Figure 7. Programming Flowchart DEVICE OPERATION (coni’d) 


to a particular M27256 location), before a correct 
verify occurs. Up to 25 one-millisecond pulses per 
byte are provided for before the over program pulse 
Voc = 6V, Vpp = 12.5V is applied. The entire sequence of program pulses 
and byte verifications is performed at Vcc = 6V and 
Vpp = 12.5V. 

When the Fast Programming cycle has been com- 
pleted, all bytes should be compared to the original 


data with Vcc = 5V and Vpp = 5V. 


Program Inhibit 


Programming of multiple M27256s in parallel with 

different data is also easily accomplished. Except 
for E, all like inputs (including G) of the parallel 
M27256 may be common. ATTL low pulse applied 
to a M27256’s E input, with Vep_= 12.5V, will 
program that M27256. A high level E input inhibits 
the other M27256s from being programmed. 


Program Verify 


A verify should be performed on the programmed 
bits to determine that they were correctly pro- 
grammed. The verify is accomplished with E = Vin, 
CHECK ALL BYTES G = Vit and Vpp = 12.5V. 

Voc = 5V. Vpp = 5V Optional Verify 

Al00774B 

The optional verify may be performed instead of the 
verify mode. It is performed with G = Vit, E = Vit 
(as opposed to the standard verify which has E = 
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DEVICE OPERATION (cont'd) 


Vin), and Vpp = 12.5V. The outputs will be in a Hi-z 
state according to the signal presented to G. There- 
fore, all devices with Vpp = 12.5V and G = Vi will 
present data on the bus independent of the E state. 
When parallel programming several devices which 
share the common bus, Vpp should be lowered to 
Vcc (6V) and the normal read mode used to exe- 
cute a program verify. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment for the 
purpose of automatically matching the device to be 
programmed with its corresponding programming 
algorithm. This mode is functional in the 25°C +5°C 
ambient temperature range that is required when 
programming the M27256. To activate this mode, 
the programming equipment must force 11.5V to 
12.5V on address line AQ of the M27256. Two 
identifier bytes may then be sequenced from the 
device outputs by toggling address line AO from ViL 
to Vin. All other address lines must be held at ViL 
during Electronic Signature mode. Byte 0 (AO = Vi) 
represents the manufacturer code and byte 1 (AQ 
= Vin) the device identifier code. For the SGS- 


ORDERING INFORMATION SCHEME 


M27256 =f 


Example: 


Speed and Vcc Tolerance 


-1 170 ns, 5V +5% 
-2 200 ns, 5V +5% 
blank 250 ns, 5V +5% 
-3 300 ns, 5V +5% 


-4 400 ns, 5V +5% 
200 ns, 5V +10% 
250 ns, 5V +10% 


F 


F 


THOMSON M27256, these two identifier bytes are 
given below. 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristic of the M27256 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 Arange. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27256 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M27256 is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 
opaque lables be put over the M27256 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27256 is exposure to 
short wave ultraviolet light which has wavelength 
2537 A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm®. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra- 
violet lamp with 12000 W/cm power rating. The 
M27256 should be placed within 2.5cm (1 inch) of 
the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re- 
moved before erasure. 


1 


Temperature Range 


FDIP28W 1 0 to 70°C 
6 —40 to 85 °C 


For a list of available options (Speed, Vcc Tolerance, Package, etc) refer to the current Memory Shortform 


catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
8/9 : 
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 


FDIPW-a 


Drawing !s out of scale 
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M27512 


NMOS 512K (64K x 8) UV EPROM 


e FAST ACCESS TIME: 200ns 

s EXTENDED TEMPERATURE RANGE 
a SINGLE 5V SUPPLY VOLTAGE 

ew LOW STANDBY CURRENT: 40mA max 


s 7TLCOMPATIBLE DURING READ and 
PROGRAM 


FAST PROGRAMMING ALGORITHM 
ELECTRONIC SIGNATURE 
PROGRAMMING VOLTAGE: 12V 


DESCRIPTION 


The M27512 is a 524,288 bit UV erasable and 
electrically programmable memory EPROM. It is 
organized as 65,536 words by 8 bits. 


The M2751 2 is housed in a 28 Pin Window Ceramic 
Frit-Seal Dual-in-Line package. The transparent lid 
allows the user to expose the chip to ultraviolet light 
to erase the bit pattern. A new pattern can then be 
written to the device by following the programming 
procedure. 


Table 1. Signal Names 


a 


March 1995 


FDIP28W (F) 


Figure 1. Logic Diagram 


M27512 


A!00765B 
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Table 2. Absolute Maximum Ratings 


Symbol 
: Grade 1 0 to 70 
Ambient Operating Temperature Grade 6 —40 to 85 
Grade 1 —10 to 80 
Temperature Under Bias Grade 6 —50 to 95 


Storage Temperature —65 to 125 


Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings” may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification ts not implied. Exposure to Absolute Maximum Rating conditions for extended periods 
may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality document 


Figure 2. DIP Pin Connections Read Mode 


The M27512 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
contro! and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, address access time (tavav) 
is equal to the delay from E to output (teLav). Data 
is available at the outputs after delay of taLav from 
M27512 the falling edge of G, assuming that E has been low 
and the addresses have been stable for at least 


tavav-tGLav. 
Standby Mode 


The M27512 has a standby mode which reduces 
the maximum active power current from 125mA to 
40mA. The M27512 is placed in the standby mode 
by applying a TTL high signal to the E input. When 
naz in the standby mode, the outputs are in a high 
impedance state, independent of the GVpp input. 


Two Line Output Control 


Because EPROMs are usually used in larger mem- 
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line contro! function 


DEVICE OPERATION 
The six modes of operations of the M27512 are allows : 


listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for GVpp and 12V on b. complete assurance that output bus contention 


a. the lowest possible memory power dissipation, 


AQ for Electronic Signature. will not occur. 
2/10 : 
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DEVICE OPERATION (cont'd) 


For the most efficient use of these two control lines, 
E should be decoded and used _as the primary 
device selecting function, while GVpp should be 
made a common connection to all devices in the 
array and connected to the READ line from the 
system control bus. This ensures that all dese- 
lected memory devices are in their low power 
standby mode and that the output pins are only 
active when data is required from a particular mem- 
ory device. 


System Considerations 


The power switching characteristics of fast 
EPROMs require careful decoupling of the devices. 


The supply current, Icc, has three segments that 
are of interest to the system designer : the standby 
current level, the active current level, and transient 
current peaks that are produced by the falling and 
rising edges of E. The magnitude of the transient 
current peaks is dependent on the capacitive and 
inductive loading of the device at the output. The 
associated transient voltage peaks can be sup- 
pressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommenced that a 1puF ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as Close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 


Table 3. Operating Modes 


Program Inhibit 
Standby 
Electronic Signature 


Note: X = Vin or Vit, Vin = 12V + 0.5%. 


Table 4. Electronic Signature 


Manufacturer's Code 


M27512 


bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Programming 


When delivered, and after each erasure, all bits of 
the M27512 are in the “1" state. Data is introduced 
by selectively programming "0s" into the desired bit 
locations. Although only “Os” will be programmed, 
both “is” and “Os” can be present in the data word. 
The only way to change a “O" toa”1" is by ultraviolet 
light erasure. The M27512 is in the programming 
mode when GVpp input is at 12.5V and E is at 
TTL-low. The data to be programmed is applied 8 
bits in parallel to the data output pins. The levels 
required for the address and data inputs are TTL. 
The M27512 can use PRESTO Programming Algo- 
rithm that drastically reduces the programming 
time (typically less than 50 seconds). Nevertheless 
to achieve compatibility with all programming 
equipment, the standard Fast Programming Algo- 
rithm may also be used. 


Fast Programming Algorithm 


Fast Programming Algorithm rapidly programs 
M27512 EPROMs using an efficient and reliable 
method suited to the production programming en- 
vironment. Programming reliability is also ensured 
as the incremental program margin of each byte is 
continually monitored to determine when it has 
been successfully programmed. A flowchart of the 
M27512 Fast Programming Algorithm is shown in 
Figure 8. 


ky7 SGS:THOMSON 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.45V to 2.4V 


Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


T mem; «(Cl = 100pF 


Alo0e27 C,_ includes JIG capacitance 


Al00828 


Table 5. Capacitance ™ (Ta = 25 °C, f = 1 MHz) 


Note: 1. Sampled only, not 100% tested. 


Figure 5. Read Mode AC Waveforms 


f 


DATA OUT 


Al00735 
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Table 6. Read Mode DC Characteristics 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Vcc) 


E= Vi 
Vit 
ViH 
VoL 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Ver. 


Table 7. Read Mode AC Characteristics ™) 
(Ta = 0 to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vpp = Voc) 


o Coe 


tavav Address Valid to Output Valid 


Chip Enable Low to Output Valid 

Output Enable Low to Output Valid 

Chip Enable High to Output Hi-Z 
OH 


Test 
Condition 


io 
© 
= 
x 
WN) 
on 


N 
2) 
jo) 


Vit 
Vit 
Vit 
Vit 


MI OH Mi] Ol] om 
nodn fu ta fy 4 
<5 


or }O1 IN 
a;n;o 


Output Enable High to Output Hi-Z 


t t Address Transition to Output 
AKON Transition Gs 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 
2. Sampled only, not 100% tested. 


ml 

rf] 

< 
es 
ae 


Table 8. Programming Mode DC Characteristics “) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


[synoot [Parameter | Testonaiton win 
a 
Te [Pregame Eos [| o> | _ma 
[wu TY inpttow vonage iP iY ee 
[Vn | ruttign vgs | de eee | 
[va outputtow votogo | teaeaina | [ows |v 
[Vor | outattgh votage | tore ~aomn_ | aa fd 
[ve [x0vetge dP ts es 


Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vpp. 
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Table 9. MARGIN MODE AC Characteristics ™ 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


VAS High to Vee High 
Von Algh to Chip Enable aw 


t VA10 High to Chip Enable 
A10HEH tasio High (Set) 
VA10 Low to Chip Enable High 
TA10LEH tasio (Reset) 


t t Chip Enable Transition to 
EXA10X AH10 | VA10 Transition 
tnt Vv 
Sa ve Transition to Vpp 
Vpp Transition to VA9 
{vpXAgx {Ho | Transition 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 


Table 10. Programming Mode AC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Address Valid to Chip Enable 
Low 


Input Valid to Chip Enable Low 
tVCHEL Vec High to Chip Enable Low 
tVPHEL Vpp High to Chip Enable Low 


Chip Enable Program Pulse 
W | Width (Initial) 


Chip Enable Program Pulse 
Width (Overprogram 


Notes. 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. The Initial Program Pulse width tolerance is 1 ms + 5%. 
3. The length of the Over-program Pulse varies from 2.85 ms to 78.95 ms, depending on the multiplication value of the iteration counter. 
4. Sampled only, not 100% tested 
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Figure 6. MARGIN MODE AC Waveform 


tASHVPH tVPXA9X 


A10HEH tEXA10X 
aa a a 


Ai0 Set 


A10 Reset 
tA10LEH 


Al00736B 


Note: A8 High level = 5V; A9 High level = 12V. 


Figure 7. Programming and Verify Modes AC Waveforms 


DATA IN DATA O 


tELQV 
tVCHEL 


_ 


tELEH 


<—_—_—___—__—_—__——— PROGRAM ————>»«- VERIFY ——— 
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Figure 8. Fast Programming Flowchart 


Voc = 6V, Vpp = 12.5V 


CHECK ALL BYTES 
Voc = 5V, Vpp = 5V 
Al00774B 


DEVICE OPERATION (cont'd) 


The Fast Programming Algorithm utilizes two differ- 
ent pulse types : initial and overprogram. The du- 
ration of the initial E pulse(s) is 1ms, which will then 
be followed by alonger overprogram pulse of length 
3ms by n (nis an iteration counter and is equal to 
the number of the initial one millisecond pulses 
applied to a particular M27512 location), before a 
correct verify occurs. Up to 25 one-millisecond 
pulses per byte are provided for before the over 
program pulse is applied. 

The entire sequence of program pulses is per- 
formed at Vcc = 6V and GVpp = 12.5V (byte verifi- 
cations at Vcc = 6V and GVpp = Vi_). When the Fast 
Programming cycle has been completed, all bytes 
should be compared to the original data with 
Voc = BV. 


PRESTO Programming Algorithm 


PRESTO Programming Algorithm allows to pro- 
gram the whole array with a guaranted margin, in 
a typical time of less than 50 seconds (to be com- 
pared with 283 seconds for the Fast algorithm). 
This can be achieved with the SGS-THOMSON 
M27512 due to several design innovations de- 
scribed in the next paragraph that improves pro- 
gramming efficiency and brings adequate margin 
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Figure 9. PRESTO Programming Flowchart 


Voc = 6.25V, Vpp = 12.75V 


SET MARGIN MODE 


E = 500us Pulse 


Cn> 


Last 
Addr 


RESET MARGIN MODE 


CHECK ALL BYTES 
Voc = 5V, Vpp = 5V 
Al00773B 


for reliability. Before starting the programming the 
internal MARGIN MODE circuit is set in order to 
guarantee that each cell is programmed with 
enough margin. 

Then a sequence of 500us program pulses are 
applied to each byte until a correct verify occurs. 
No overprogram pulses are applied since the verify 
in MARGIN MODE provides the necessary margin 
to each programmed cell. 


Program Inhibit 


Programming of multiple M2751 2s in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs (including GVpp) of the parallel 
M27512 may be common. A TTL low level pulse 
applied to a M27512’s E input, with GVpp at 12.5V, 
will program that M27512. A high level E input 
inhibits the other M27512s from being pro- 
grammed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with GVpp 
and E at Vi_. Data should be verified tpv after the 
falling edge of E. 
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Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25 °C +5 °C ambient 
temperature range that is required when program- 
ming the M27512. To activate this mode, the pro- 
gramming equipment must force 11.5V to 12.5V on 
address line AQ of the M27512. Two identifier bytes 
may then be sequenced from the device outputs by 
toggling address line AO from Vit to Vin. All other 
address lines must be held at Vit during Electronic 
Signature mode, except for A14 and A15 which 
should be high. Byte 0 (AO = Vit) represents the 
manufacturer code and byte 1 (AO = Vin) the device 
identifier code. 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristic of the M27512 is such 
that erasure begins when the cells are exposed to 


ORDERING INFORMATION SCHEME 


M27512 


Example: 


Speed and Vcc Tolerance 


-2 200 ns, 5V +5% 
250 ns, 5V +5% 
3 300 ns, 5V +5% 
200 ns, 5V +10% 
250 ns, 5V +10% 


F 


M27512 


light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 Arange. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27512 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when expose to direct sunlight. If the M27512 is to 
be exposed to these types of lighting conditions for 
extended periods of time, it is suggested that 
opaque labels be put over the M27512 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27512 is exposure to 
short wave ultraviolet light which has wavelength 
2537 A. 

The integrated dose (i.e. UV intensity x exposure 
time) for erasure should be a minimum of 15 
W-sec/cm?. The erasure time with this dosage is 
approximately 15 to 20 minutes using an ultraviolet 
lamp with 12000 pW/cm? power rating. The 
M27512 should be placed within 2.5 cm (1 inch) of 
the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re- 
moved before erasure. 


2 F { 


Temperature Range 


FDIP28W 1 0 to 70°C 
6 —40 to 85 °C 


For a list of available options (Speed, Vcc Tolerance, Package, etc) refer to the current Memory Shortform 


catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 


Drawing is out of scale 
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CMOS UV EPROM 
and OTP MEMORIES 


kyz 3&3 THOMSON M27C64A 


64K (8K x 8) UV EPROM and OTP ROM 


m VERY FAST ACCESS TIME: 150ns 


=# COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 


x LOW POWER “CMOS” CONSUMPTION: 
— Active Current 30mA 


— Standby Current 100A oe ) a 

» PROGRAMMING VOLTAGE: 12.5V nad c 

s ELECTRONIC SIGNATURE for AUTOMATED ? i iw a 
PROGRAMMING an 

=» HIGH SPEED PROGRAMMING FDIP28W (F) PLCC32 (C) 


(less than 1 minute) 


DESCRIPTION 

The M27C64<A is a high speed 65,536 bit UV eras- : jase 
able and electrically programmable memory _— Figure 1. Logic Diagram 
EPROM ideally suited for microprocessor systems 
requiring large programs. It is organized as 8,192 
by 8 bits. 

The 28 pin Window Ceramic Frit-Seal Dual-in-Line 
package has transparent lid which allows the user 
to expose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be written to the 
device by following the programming procedure. 
For applications where the content is programmed 
only on time and erasure is not required, the 
M27C64A is offered in Plastic Leaded Chip Carrier 
package. 


Table 1. Signal Names 


en 
ve 
ae 
——_ 


Al00834B 


Program Supply 
Supply Voltage 


March 1995 1/10 


M27C64A 


Figure 2A. DIP Pin Connections Figure 2B. LCC Pin Connections 


M27C64A M27C64A 


Al00835 
A!00836 


Warning: NC = No Connection Warning: NC = No Connection, DU = Don’t Use 


Table 2. Absolute Maximum Ratings “) 


Comoe [Panne SS*dT 
a 
ons | Tense Undortiss ——SSCSC*~“~*‘“~*idtCSC‘tO S| 
a 
a” | npr Capa votes aang) ——SSC*d ae 
a a 
_ 
xa Tv 


AQ Voltage —2 to 13.5 
Program Supply Voltage —2 to 14 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated tn the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 
2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


DEVICE OPERATION Read Mode 


The modes of operation of the M27C64A are listed The M27C64A has two control functions, both of 
in the Operating Modes table. A single 5V power which must be logically active in order to obtain 
supply is required in the read mode. All inputs are data at the outputs. Chip Enable (E) is the power 


TTL levels except for Vpp and 12V on AQ for Elec- control and should be used for device selection. 
tronic Signature. Output Enable (G) is the output contro! and should 
2/10 e 

<< kyg 3&8 THOM son 


72 


be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of taLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-tcLav. 


Standby Mode 


The M27C64A has a standby mode which reduces 
the active current from 30mA to 100uA. The 
M27C64A is placed in the standby mode by apply- 
ing a CMOS high signal to the E input. When in the 
standby mode, the outputs are in a high impedance 
state, independent of the G input. 


Two Line Output Control 


Because EPROMS are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 


Table 3. Operating Modes 


Read 


Vin 


IL 

IL 

IL 

IL 
Vin 
Vi 


Electronic Signature 
Note’ X = Vin or Vit, Vio = 12V + 0.5V 


Table 4. Electronic Signature 


| mote | ET te to 
pRed | 
Vit Pulse Vpp 


- 
- 
= 
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control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
Capacitive and inductive loading of the device at the 
output. 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1F ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as Close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Ver 
Veo 
Veo 


| a3 | a2 | at | a0 | Hex data _ 
Peo ah ap eh 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4 to 2.4V 


Input and Output Timing Ref. Voltages 0.8 to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


2.0V 


0.8V 


Cy = 100pF 


Al00826 C_ includes JIG capacitance 


Al00828 


Table 5. Capacitance ™ (Ta = 25 °C, f = 1 MHz) 


Test Condition | Min _| 
Input Capacitance pweovy | 
Output Capacitance | Vour=ov | 


Note: 1. Sampled only, not 100% tested. 


Figure 5. Read Mode AC Waveforms 


Al00778 
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Table 6. Read Mode DC Characteristics “) 
(Ta = 0 to 70 °C or —40 to 85 °C: Voc = 5V + 10%; Vpp = Vcc) 


Test Condition 
OV<Vin < Vec 
OV < Vout s Vcc 


| E=Vui, G=Vu, 
CG lout = OmA, f = 5MHz 


Supply Current (Standby) TTL 
Supply Current (Standby) CMOS 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vpp 
2. Maximum DC voltage on Output Is Vcc +0.5V. 


Table 7. Read Mode AC Characteristics “ 
(Ta = 0 to 70 °C or —40 to 85 °C: Voc = 5V + 10%; Vep = Voc) 


E=Vi,G=Vu 
Chip Enable Low to An 
Output Valid 
Es 


= Vit 


sarin” [e-we-v[ >] [ol fof fo] [= 


Notes: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously with or after Vpp 
2. Sampled only, not 100% tested. 
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Table 8. Programming Mode DC Characteristics ) 
(Ta = 25 °C; Voc = 6V + 0.25V; Vpp = 12.5V + 0.3V) 


Symbol Test Condition 
Input Leakage Current 
Supply Current 


Vit s 
ae: 
E 
| inputlow Voltage | 
a 
revi 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


Table 9. Programming Mode AC Characteristics (1) 
(Ta = 25 °C; Voc = 6V + 0.25V; Vpp = 12.5V + 0.3V) 


symbol | ait_| Parameter |_Test Conaition 
tas 
[tos 
t 


tAVPL Address Valid to Program Low 


Input Valid to Program Low 
Vpp High to Program Low 
Vcc High to Program Low 


t t Chip Enable Low to 
lie CES | Program Low 


Program Pulse Width (Initial) 
teres Program Pulse Width (Over 
Program) 
Program High to Input 
joe | toe | Fowgméantotnmet | 
Input Transition to Output 
taxe. | toes | Enable Low 
t ' Output Enable Low to 
pee Output Valid 
omaneete" 
t t Output Enable High to 
GHnn Address Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vee 
2. Sampled only, not 100% tested. 


0.95 1.05 


tas 
tos 
PW 
toH 
OE 
AH 


Nm 
oe) 
a 
A 
os) 
~ 
a 
a 
n 
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Figure 6. Programming and Verify Modes AC Waveforms 


tAVPL 


DATA { = sDATAIN, =) — OUT 


_ Hee _ 


ne pao 
>i 


tPLPH 


<¢—__—_— PROGRAM —_—_>!< VERIFY ———> 
Al00779 


Figure 7. Programming Flowchart Programming 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27C64A are in the “1” 
Vcc = 6V, Vpp = 12.5V state. Data is introduced by selectively program- 
ming "Os" into the desired bit locations. Although 
only “Os” will be programmed, both “1s” and “Os” 
can be present in the data word. The only way to 
change a “O" to a 1" is by die exposition to ultra- 
violet light (UV EPROM). The M27C64A is in the 
programming mode when Vpp input is at 12.5V, and 
EandP are at TTL-low. The data to be programmed 
is applied 8 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vcc is specified to be 6V + 0.25V. 


High Speed Programming 


The high speed programming algorithm, described 
in the flowchart, rapidly programs the M27C64A 
using an efficient and reliable method, particularly 
suited to the production programming environ- 
ment. An individual device will take around 1 minute 


to program. 
CHECK ALL BYTES Plog ranmninnyoyt 
1st: Voc = 6V Programming of multiple M27C64A in parallel with 
2nd: Vcc = 4.2V different data is also easily accomplished. Except 
for E, all like inputs including G of the parallel 
meres M27C64A may be common. A TTL low level pulse 


applied to a M27C64A E input, with P low and Vpp 
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DEVICE OPERATIONS (cont'd) 


at 12.5V, will program that M27C64A. A high level 
E input inhibits the other M27C64A from being 
programmed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with E 
and G at Vi, P at Vin, Ver at 12.5V and Vcc at 6V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27C64A. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line AQ of the M27C64A, with 
Vpp=Vcc=5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from Vit to Vin. All other address 
lines must be held at Vit during Electronic Signa- 
ture mode. 


Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (A0=Vin) the device identifier code. For 


ORDERING INFORMATION SCHEME 


M27C64A 


Example: 


-15 150 ns F FDIP28W 
-20 200 ns C PLCC32 
25 250 ns 

30 300 ns 


15 F 


Temperature Range 


the SGS-THOMSON M27C64A, these two identi- 
fier bytes are given in Table 4 and can be read-out 
on outputs Q0 to Q7. 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristics of the M27C64A is 
such that erasure begins when the cells are ex- 
posed to light with wavelengths shorter than ap- 
proximately 4000 A. It should be noted that sunlight 
and some type of fluorescent lamps have wave- 
lengths in the 3000-4000 A range. Research 
shows that constant exposure to room level fluo- 
rescent lighting could erase a typical M27C64A in 
about 3 years, while it would take approximately 1 
week to cause erasure when exposed to direct 
sunlight. If the M27C64<A is to be exposed to these 
types of lighting conditions for extended periods of 
time, itis suggested that opaque labels be put over 
the M27C64A window to prevent unintentional era- 
sure. The recommended erasure procedure for 
the M27C64<A is exposure to short wave ultraviolet 
light which has a wavelength of 2537 A. The inte- 
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm?. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 uW/cm? power rating. The M27C64A should 
be placed within 2.5 cm (1 inch) of the lamp tubes 
during the erasure. Some lamps have a filter on 
their tubes which should be removed before erasure. 


1 TR 


1 0 to 70°C X 
6 —40 to 85 °C 


Additional 
Burn-in 


Tape & Reel 
TR Packing 


For a list of available options (Speed, Package, etc...) refer to the current Memory Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 


FDIP28W 


FDIPW-a 


Drawing 1s out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier - rectangular 


PLCC32 


Drawing ts out of scale 
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256K (32K x 8) UV EPROM and OTP ROM 


=» VERY FAST ACCESS TIME: 70ns 


=» COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 


=» LOW POWER “CMOS” CONSUMPTION: 
— Active Current 30mA 
— Standby Current 100uA 

= PROGRAMMING VOLTAGE: 12.75V 


a ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 


» PROGRAMMING TIMES of AROUND 38sec. 
(PRESTO Il ALGORITHM) 


DESCRIPTION 


The M27C256B is a high speed 262,144 bit UV 
erasable and electrically programmable memory 
EPROM ideally suited for microprocessor systems. 
It is organized as 32,768 by 8 bits. 


The 28 pin Window Ceramic Frit-Seal Dual-in-Line 
package has a transparent lid which allows the user 
to expose the chip to ultraviolet light to erase the 
bit pattern. Anew pattern can then be written to the 
device by following the programming procedure. 


For applications where the content is programmed 
only one time and erasure is not required, the 
M27C256B is offered in Plastic Dual-in-Line, Plas- 
tic Leaded Chip Carrier, and Plastic Thin Small 
Outline packages. 


Table 1. Signal Names 
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PLCC32 (C) TSOP28 (N) 


8 x 13.4mn 


Figure 1. Logic Diagram 
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Table 2. Absolute Maximum Ratings 
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Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 
2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


Figure 2A. DIP Pin Connections Figure 2B. LCC Pin Connections 


Al00757 


Warning: NC = No Connection, DU = Dont’t Use. 


DEVICE OPERATION 


The modes of operation of the M27C256B are 
listed in the Operating Modes. A single 5V power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on AQ for Elec- 
tronic Signature. 


Read Mode 


The M27C256B has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
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DEVICE OPERATION (cont'd) 


(tavav) is equal to the delay from E to dutput (teLav). 
Data is available at the output after delay of taLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavev-tcLav. 


Standby Mode 


The M27C256B has a standby mode which re- 
duces the active current from 30 mAto 100A. The 
M27C256B is placed in the standby mode by ap- 
plying a CMOS high signal to the E input. When in 
the standby mode, the outputs are in a high imped- 
ance state, independent of the G input. 


Two Line Output Control 


Because EPROMS are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


Table 3. Operating Modes 
pRed | 


Vit Pulse 


Output Disable 


Vit 
VIL 
[Progam | Vu Pulse 


Electronic Signature 
Note: X = Vin or Vit, Vio = 12V + 0.5V 


Table 4. Electronic Signature 
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M27C256B 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is desired from a particular memory device. 


System Considerations 


The power switching characteristics of Advance 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
this transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. The associated transient voltage peaks can 
be suppressed by complying with the two line 
output contro! and by properly selected decoupling 
capacitors. It is recommended that a0.1u.F ceramic 
Capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 


Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4V to 2.4V 
Input and Output Timing Ref. Voltages  0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


T we Cl = 100pF 


C,_ Includes JIG capacitance 
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Table 5. Capacitance ) (Ta = 25 °C, f = 1 MHz) 


Test Condition | Min 
Input Capacitance psy | 
Output Capacitance | Voursov | 


Note: 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics ™ 
(Ta = 0 to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Vcc = 5V + 5% or 5V + 10%; Vpp = Voc) 


Input Leakage Current OV < Vin < Vec 
Output Leakage Current OV < Vout < Vcc 


E=jVn,G=Vu, 


Supply Current (Standby) TTL 
Supply Current (Standby) CMOS E> Vcc —0.2V 


Output Low Voltage lo. = 2.1mMA 


Output High Voltage CMOS lon = —100pA 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output ts Vcc +0.5V. 
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Table 7A. Read Mode AC Characteristics “) 
(Ta = 0 to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Vcc = 5V + 5% or 5V + 10%; Vpp = Voc) 
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oF 
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Table 7B. Read Mode AC Characteristics 
(Ta = 0 to 70°C, —40 to 85°C, —40 to 105°C or -40 to 125°C; Voc = 5V + 5% or 5V + 10%; Vep = Voc) 


Mi27C256B 
Symbol Parameter 


itn [na |i [ ax] win [ ax 
wor | taoe Adtiossvaidtoouptvais | ExvuGeve| [ro] [reo] [150] oo 
[Treo Piso” 


Test Condition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 


Figure 5. Read Mode AC Waveforms 
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Table 8. Programming Mode DC Characteristics ™ 


(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Program Current 


Vin Input High Voltage 


Output High Voltage TTL 


ts [werteatage cures | sus | dt toa 

a a 

a ca (ae Oa a 

a 
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lon = -1mMA 


vo [revetge 


Note: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vep. 


Table 9. Programming Mode AC Characteristics “ 


(Ta = 25 °C; Vcc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Symbol | Alt_| 
twa | tas _| 
tov, | tos 


! 


mse | wre | VorHighio chip EnabLow «| 

T wener | ven | Veotigh Chip nabletow «| 
tn | chip erable Progam Puse wah | 

Tiesox | ton | oh nati nighoinptTianstion | Si 2 | as 

oxo. | tose | pt Traniton to Ouputnabiotow [Side 
ice | oupit nate Lowie Ouputvaid | 

ieiee | err [Outpt Enable HightoOuputtiz 

eww | tw [Outpt Enable HighioadtessTranaon | 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


DEVICE OPERATION (cont'd) 


4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
Supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Programming 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27C256B are in the ‘1’ 


state. Data is introduced by selectively program- 
ming ’0’ into the desired bit locations. Although only 
0’ will be programmed, both ‘1’ and ’0’ can be 
present in the data word. The only way to change 
a ‘0’ to a ‘1’ is by die exposition to ultraviolet light 
(UV EPROM). The M27C256B is in the program- 
ming mode when Vpp input is at 12.75 V, and E is 
at TTL-low. The data to be programmed is applied 
8 bits in parallel to the data output pins. The levels 
required for the address and data inputs are TTL. 
Vcc is specified to be 6.25 V + 0.25 V. 
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Figure 6. Programming and Verify Modes AC Waveforms 
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{ = DATAIN, IN ponent { paTaouT } 
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Figure 7. Programming Flowchart PRESTO Il Programming Algorithm 


PRESTO II Programming Algorithm allows to pro- 
gram the whole array with a guaranteed margin, in 
a typical time of 3.5 seconds. Programming with 
PRESTO II involves the application of a sequence 
of 100us program pulses to each byte until a correct 
verify occurs. During programming and verify op- 
eration, a MARGIN MODE circuit is automatically 
activated in order to guarantee that each cell is 
programmed with enough margin. No overpro- 
gram pulse is applied since the verify in MARGIN 
MODE provides necessary margin to each pro- 
grammed cell. 


Voc = 6.25V, Vpp = 12.75V 


Program Inhibit 


Programming of multiple M27C256Bs in parallel 
with different data is also easily accomplished. 
Except for E, all like inputs including G of the 
parallel M27C256B may be common. A TTL low 
level pulse applied to a M27C256B's E input, with 
Vpp at 12.75 V, will program that M27C256B. A 
high level E input inhibits the other M27C256Bs 


CHECK ALL BYTES from being programmed. 
Ist: Voc = 6V plate 


2nd: Vcc = 4.2V Program Verify 


Al007608 A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with G at 
Vit, E at Vin, Vep at 12.75V and Vcc at 6.25V. 
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Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27C256B. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C256B, with Vcc = 
Vpp = 5V. Two identifier bytes may then be se- 
quenced from the device outputs by toggling ad- 
dress line AO from Vi to Vin. All other address lines 
must be held at Vit during Electronic Signature 
mode. Byte 0 (A0Q=ViL) represents the manufac- 
turer code and byte 1 (AQ=Vin) the device identifier 
code. For the SGS-THOMSON M27C256B, these 
two identifier bytes are given in Table 4 and can be 
read-out on outputs Q0 to Q7. 


ORDERING INFORMATION SCHEME 


Example: 


M27C256B -70 X C 


ERASURE OPERATION (applies for UV EPROM) 


The erasure characteristics of the M27C256B is 
such that erasure begins when the cells are ex- 
posed to light with wavelengths shorter than ap- 
proximately 4000 A. It should be noted that sunlight 
and some type of fluorescent lamps have wave- 
lengths in the 3000-4000 Arange. Research shows 
that constant exposure to room level fluorescent 
lighting could erase a typical M27C256B in about 
3 years, while it would take approximately 1 week 
to cause erasure when exposed to direct sunlight. 
If the M27C256B is to be exposed to these types 
of lighting conditions for extended periods of time, 
it is suggested that opaque labels be put over the 
M27C256B window to prevent unintentional era- 
sure. The recommended erasure procedure for the 
M27C256B is exposure to short wave ultraviolet 
light which has wavelength 2537A. The integrated 
dose (i.e. UV intensity x exposure time) for erasure 
should be a minimum of 15 W-sec/cm*. The era- 
sure time with this dosage is approximately 15 to 
20 minutes using an ultraviolet lamp with 12000 
W/cm? power rating. The M27C256B should be 
placed within 2.5 cm (1 inch) of the lamp tubes 
during the erasure. Some lamps have a filter on 
their tubes which should be removed before era- 
sure. 


1 TR 


Sp 
70 70ns x + 5% F  FDIP28W 1 0to70°C X Additional 
-80 80 ns blank  +10% B - PDIP28 3 40 to 125°C ask 
90  90ns C  PLCC32 6 —-4otoascc FA aa 
410 100ns N  TSOP28 7-40 to 105 °C 
ea 8 x 13.4mm 
45  150ns 
20 + 200ns 
25  250ns 


For : list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 
catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 


FDIP28W 


Drawing is out of scale 
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PDIP28 - 28 pin Plastic DIP, 600 mils width 


PDIP28 


Drawing ts out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier - rectangular 


PLCC32 


Drawing !s out of scale 
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TSOP28 - 28 lead Plastic Thin Small Outline, 8 x 13.4mm 


TSOP28 


Drawing Is out of scale 
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M87C257 
ADDRESS LATCHED 


256K (32K x 8) UV EPROM and OTP ROM 


# INTEGRATED ADDRESS LATCH 
=» VERY FAST ACCESS TIME: 70ns 


= COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 


=» LOW POWER “CMOS” CONSUMPTION: 
— Active Current 30mA 
— Standby Current 100uA 

x PROGRAMMING VOLTAGE: 12.75V 


» ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 


» PROGRAMMING TIMES of AROUND 3sec. 
(PRESTO II ALGORITHM) 


DESCRIPTION 


The M87C257 is a high speed 262,144 bit UV 
erasable and electrically programmable memory 
EPROM. The M87C257 incorporates latches for all 
address inputs to minimize chip count, reduce cost, 
and simplify the design of multiplexed bus systems. 


The 28 pin Window Ceramic Frit-Seal Dual-in-Line 
package has a transparent lid which allows the user 
to expose the chip to ultraviolet light to erase the 
bit pattern. Anew pattern can then be written to the 
device by following the programming procedure. 


For applications where the content is programmed 
only one time and erasure is not required, the 
M87C257 is offered in Plastic Leaded Chip Carrier, 
package. 


Table 1. Signal Names 
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FDIP28W (F) PLCC32 (C) 


Figure 1. Logic Diagram 


M87C257 
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Figure 2A. DIP Pin Connections 


M87C257 
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Table 2. Absolute Maximum Ratings 


| vig ® | Input or Output Voltages (except AQ) 


Ambient Operating Temperature —40 to 125 
Temperature Under Bias -50 to 125 
Storage Temperature —65 to 150 


Parameter 


AQ Voltage —2 to 13.5 
Program Supply Voltage —2 to 14 


Figure 2B. LCC Pin Connections 


Al00930 


Warning: NC = No Connection, DU = Dont’t Use. 


vatue | unit 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may Cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vec +0 5V with possible overshoot to Vcc +2V for a period less than 20ns. 


DEVICE OPERATION 


The modes of operation of the M87C257 are listed 
in the Operating Modes. Asingle 5V power supply 
is required in the read mode. All inputs are TTL 
levels except for Vpp and 12V on AQ for Electronic 
Signature. 
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Read Mode 


The M87C257 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 


Output Enable (G) is the output control and should 
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be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable (AS = Vin) or latched (AS = 
ViL), the address access time (tavav) is equal to the 
delay from E to output (teLqv). Data is available at 
the output after delay of taLav from the falling edge 
of G, assuming that E has been low and the aa- 
dresses have been stable for at least tavav-taLav. 


The M87C257 reduces the hardware interface in 
multiplexed address-data bus systems. The proc- 
essor multiplexed bus (ADO-AD7) may be tied to 
the M87C257’s address and data pins. No sepa- 
rate address latch is needed because the 
M87C257 latches all address inputs when AS is 
low. 


Standby Mode 


The M87C257 has a standby mode which reduces 
the active current from 30mA to 100uA (Address 
Stable). The M87C257 is placed in the standby 
mode by applying a CMOS high signal to the E 
input. When in the standby mode, the outputs are 
in a high impedance state, independent of the G 
input. 

Two Line Output Control 


Because EPROMsS are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 


Table 3. Operating Modes 


M87C257 


memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is desired from a particular memory device. 


System Considerations 


The power switching characteristics of Advance 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
this transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. The associated transient voltage peaks can 
be suppressed by complying with the two line 
output control and by properly selected decoupling 


Note: X = Vin or Vi, Vio = 12V + 0.5V 


Table 4. Electronic Signature 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4V to 2.4V 


Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 
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TEST 
T C, = 100pF 


Al00826 C,_ includes JIG capacitance 
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Table 5. Capacitance “ (Ta = 25 °C, f = 1 MHz) 


Symbol Test Condition 
| Cw | Input Capacitance 


C; 


N 
Court Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics ") 
(Ta = 0 to 70°C, —40 to 85°C, —40 to 105°C or -40 to 125°C; Voc = 5V + 5% or 5V + 10%; Vepp = Vcc) 


Symbol Test Condition Min 
Input Leakage Current OV < Vin S$ Voc ae 
Output Leakage Current OV < Vout $ Vcc ae 10 
: i! 


Senora | Evin BSven=vocAsoessSwicing | | 10 | mA 
Ee Vin ASver= Vi Addess stale |_| + | ma 
E 2 Vcc — 0.2V, ASVpp 2 Vcc — 0.2V, Sf wf om 

Address Switching 
eMegeusae || 
Lo 
Lawes 


Supply Current (Standby) 
CMOS 


om 
[ve | npattowvotage sf 
vin | inputrigh votage | SSCS~—S ak Wwe | 
Ver | outpattow votage | tw waima SiC 


Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output is Vcc +0.5V. 
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Figure 5. Read Mode AC Waveforms 
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DEVICE OPERATION (cont’d) 


capacitors. Itis recommended that a 0.1pF ceramic 
Capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Programming 


When delivered (and after each erasure for UV 
EPROM), all bits of the M87C257 are in the “1" 
state. Data is introduced by selectively program- 
ming "Os" into the desired bit locations. Although 
only “Os” will be programmed, both “1s” and “Os” 
can be present in the data word. The only way to 
change a “O" to a "1" is by die exposition to ultra- 
violet light (UV EPROM). The M87C257 is in the 
programming mode when Vpp input is at 12.75 V, 
and E is at TTL-low. The data to be programmed 
is applied 8 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vcc is specified to be 6.25 V + 0.25 V. 
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PRESTO Il Programming Algorithm 


PRESTO II Programming Algorithm allows to pro- 
gram the whole array with a guaranteed margin, in 
a typical time of 3.5 seconds. Programming with 
PRESTO II involves the application of a sequence 
of 100us program pulses to each byte until a correct 
verify occurs. During programming and verify op- 
eration, a MARGIN MODE circuit is automatically 
activated in order to guarantee that each cell is 
programmed with enough margin. No overpro- 
gram pulse is applied since the verify in MARGIN 
MODE provides necessary margin to each pro- 
grammed cell. 


Program Inhibit 


Programming of multiple M87C257s in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs including G of the parallel 
M87C257 may be common. A TTL low level pulse 
applied to a M87C257’s E input, with Vpp at 12.75 
V, will program that M87C257. Ahigh level E input 
inhibits the other M87C257s from being pro- 
grammed. 
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Table 7A. Read Mode AC Characteristics “) 
(Ta = 0 to 70°C, —40 to 85°C, —40 to 105°C or —40 to 125°C; Vcc = 5V + 5% or 5V + 10%; Vpp = Voc 


Test 


Address Valid to Output Valid | E=Vu,G= Vu 
Address Valid to Address 
TAVASL ‘AL | Strobe Low 
' t Address Strobe High to 
ASHASL LL | Address Strobe Low 
t t Address Strobe Low to 
ASLAX LA | Address Transition 
Address Strobe Low to Output 
tasiat | LOE | Enable Low 
Chip Enable Low to ra 
toe 
tor 
toF 
OH 
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Output Enable Low to 
(2) Chip Enable High to ae 
(2) Output Enable High to ee. 
toe | tr Output Hi-Z oa 
' ' Address Transition to E=Vi, 
eeu Output Transition G=Vit 


Table 7B. Read Mode AC Characteristics ™ 
(Ta = 0 to 70°C, —40 to 85°C, —40 to 105°C or —-40 to 125°C; Vcc = 5V + 5% or 5V + 10%; Vepp = Voc) 


Test 
V 


Address Valid to Output 

tavav tacc Valid ViL 
Address Valid to Address 

TAVASL ‘AL | Strobe Low 7 
Address Strobe High to 
Address Strobe Low to 


=) 
n 


& . = 
oO oe) © 
=) =) a] a) am | 3 


35 


Address Strobe Low to 


t Chip Enable Low to 
san Output Valid 
Output Enable Low to 


(2) Chip Enable High to 
IBHOZ Output Hi-Z 
2) 1 toe Output Enable High to 
Output Hi-Z 


Address Transition to 


Output Transition 


tGHaz 


taxax 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpep 
2. Sampled only, not 100% tested 
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Table 8. Programming Mode DC Characteristics “) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Supply Current ae 


lu 
| tee 
| Yu | nputtowvotage | | 
| Vin | Input igh vortage | 
| Vo. | OutputtowVotage | eatma | |e | 
| You | OutputHigh Voltage TTL | ton=~tma | Voc-osv | | 
| vio [asvotage | 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 


Table 9. Programming Mode AC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Symbol | Alt Parameter | TestCondition | min | Max | Unit 

tAVEL Address Valid to Chip Enable Low a oe eee 
| ove. | tos _| Input ValidtoChipnabletow | | 2 | s 
Tvevee _| te | Veetighiochipenabetow | Si 
were | tes | Veotigniochpenabotow | —SSS—C«i | 
tan | tew | Chipenatie Progam usowan | ———S—«dt see |e 
Teor | tow | Chip rae righioinpa tension | —SSS—Si | 
over | tees | nputTanstiono Ouputenabiotow [sd | 
tay | tee [Outpt able Lovie Oupavaia | id 
ever | tere | Output Erato ighiooupattiz [Sd 
Tew | tw [Outpt rable ight adess Taran [ido 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Ver 
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Figure 6. Programming and Verify Modes AC Waveforms 


¢— tAVEL 


DATA IN DATA OUT 


<—_——— PROGRAM ————>——_ VERIFY ———>: 
A!00557 


Figure 7. Programming Flowchart Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with G at 
Vit, E at Vin, Vpp at 12.75V and Vcc at 6.25V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M87C257. 


To activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line AQ of the 
M87C257, with Vcc = Vpp = 5V. Two identifier bytes 
may then be sequenced from the device outputs by 
toggling address line AO from Vit to Vin. All other 


Voc = 6.25V, Vpp = 12.75V 


E = 100us Pulse 


CHECK ALL BYTES address lines must be held at Vit during Electronic 
1st: Voc = 6V Signature mode. Byte 0 (AO=ViL) represents the 
2nd. Voc = 4.2V manufacturer code and byte 1 (AQ=Vin) the device 
identifier code. When A9 = Vip, AS need not be 

Al00760B toggled to latch each identifier address. For the 


SGS-THOMSON M87C257, these two identifier 
bytes are given in Table 4 and can be read-out on 
outputs Q0 to Q7. 
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ERASURE OPERATION (applies for UV EPROM) 


The erasure characteristics of the M87C257 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 Arange. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M87C257 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M87C257 is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 


ORDERING INFORMATION SCHEME 


M87C257 


Example: 


Vcc Tolerance 


70 ns X + 5% F 
-80 80 ns blank + 10% C 
90 90 ns 
-10 100 ns 
-12 120 ns 
-15 150 ns 
-20 200 ns 


-10 X F 


FDIP28W 
PLCC32 


M87C257 


opaque labels be put over the M87C257 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M87C257 is exposure to 
short wave ultraviolet light which has wavelength 
2537A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm*. The erasure time with this dos- 
age is approximately 15 to 20 minutes using an 
ultraviolet lamp with 12000 uW/cm*? power rating. 
The M87C257 should be placed within 2.5 cm (1 
inch) of the lamp tubes during the erasure. Some 
lamps have a filter on their tubes which should be 
removed before erasure. 


1 X 


Temperature Range 


1 0 to 70°C Additional 
3 40 to 125°C eae 
re TR Tape & Reel 
6 -40to 85°C Packing 
7 40 to 105°C 


For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 


catalogue. 


For further information on oe aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 


FDIP28W 


FDIPW-a 


Drawing is out of scale 
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PLCC32 


Drawing is out of scale 
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M27C512 


» MICROELECTRONICS 


512K (64K x 8) UV EPROM and OTP ROM 


=» VERY FAST ACCESS TIME: 60ns 


=» COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 


» LOW POWER “CMOS” CONSUMPTION: 
— Active Current 30mA 
~— Standby Current 100uA 

» PROGRAMMING VOLTAGE: 12.75V 


a ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 


= PROGRAMMING TIMES of AROUND 6sec. 
(PRESTO IIB ALGORITHM) 


DESCRIPTION 


The M27C5i2 is a high speed 524,288 bit UV 
erasable and electrically programmable EPROM 
ideally suited for applications where fast turn- 
around and pattern experimentation are important 
requirements. Its is organized as 65,536 by 8 bits. 
The 28 pin Window Ceramic Frit-Seal Dual-in-Line 
package has transparent lid which allows the user 
to expose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be written to the 
device by following the programming procedure. 
For applications where the content is programmed 
only one time and erasure is not required, the 
M27C512 is offered in Plastic Dual-in-Line, Plastic 
Thin Small Outline and Plastic Leaded Chip Carrier 
packages. 


Table 1. Signal Names 


fe [oiwentie 
Ce 
a 


March 1995 


PDIP28 (B) 


PLCC32 (C) TSOP28 (N) 


8 x 13.4mm 


Figure 1. Logic Diagram 


M27C512 
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Table 2. Absolute Maximum Ratings “ 


To | puter Oupu voteges casing) ———SSSC~C~idCtC‘ 
vec | suppyvotage—SSSCSC~C~“~sS aw 


Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents 

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2 OV for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


Figure 2A. DIP Pin Connections Figure 2B. LCC Pin Connections 


M27C512 


Al00763 


Warning: NC = No Connection, DU = Don’t Use 


DEVICE OPERATION 


The modes of operations of the M27C512 are listed 
in the Operating Modes table. A single 5V power 
supply is required in the read mode. All inputs are 
TTL levels except for GVpp and 12V on AQ for 
Electronic Signature. 


Read Mode 


The M27C512 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
contro! and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (tELav). 


Al00764B 
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DEVICE OPERATION (cont'd) 


Data is available at the output after a delay of teLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-taLav. 


Standby Mode 


The M27C512 has a standby mode which reduces 
the active current from 30mA to 100uUA The 
M27C512 is placed in the standby mode by apply- 
ing a CMOS high signal to the E input. When in the 
standby mode, the outputs are in a high impedance 
state, independent of the GVpp input. 


Two Line Output Control 


Because EPROMs are usually used in larger mem- 
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


Table 3. Operating Modes 


Output Disable — 
eee ae” He 


Vi Pulse 


Program Inhibit 


M27C512 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
Capacitive and inductive loading of the device at the 
output. The associated transient voltage peaks 
can be suppressed by complying with the two line 
output control and by properly selected decoupling 
capacitors. It is recommended that a 0.1uF ce- 
ramic capacitor be used on every device between 
Vcc and Vss. This should be a high frequency 
capacitor of low inherent inductance and should be 
placed as close to the device as possible. In addi- 
tion, a 4.7uF bulk electrolytic capacitor should be 
used between Vcc and Vss for every eight devices. 
The bulk capacitor should be located near the 
power supplyconnection point.The purpose of the 
bulk capacitor is to overcome the voltage drop 


‘caused by the inductive effects of PCB traces. 


Programming 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27C512 are in the ‘1’ 
state. Data is introduced by selectively program- 
ming ’0’ into the desired bit locations. Although only 
0’ will be programmed, both ’1’ and ’0’ can be 
present in the data word. The only way to change 
a ’0’ to a’1’ is by die exposure to ultraviolet light 
(UV EPROM). The M27C512 is in the program- 
ming mode when Vpp input is at 12.75V and E is at 


Standby —— 
Electronic Signature SM 


Note: X = Vin or Vir, Vio = 12V + 0.5V 


Table 4. Electronic Signature 


GS-THOMSON ee 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 


Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4V to 2.4V 
Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


T 5 «Cy = 100pF 


Al00826 C,_ includes JIG capacitance 


Al00828 


Table 5. Capacitance ™) (Ta = 25 °C, f = 1 MHz) 


Symbol Test Condition 
Input Capacitance 


Note. 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 


a Output Leakage Current OV < Vout s Vcc a 


ie nes ee 
se He 
Tv. [routtow vote SSC*dtC 
A 
A 0 
a ae 


Output High Voltage CMOS lon = -100nA 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp 
2. Maximum DC voltage on Output is Vcc +0.5V. 
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Table 7A. Read Mode AC Characteristics ™ 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 125 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 


M27C512 
Symbol Parameter 


aa a 
| twav | tooo [Aowessvatdio —[ewvdeve] [oo] |r| [ao] [oo] ms 
jtwor | tee [Btipsrangtove | Geu | [eo] |r] [eo] |e] ms 
| taov | toe [Qupstemaretowe | eave | [oo] [os [ao] [ao] me 
temoz® | tor [Stiperabie rerio | Seve | 0 | as] o | ao[ 0 | a0] 0 | 20] ms 
toncz™ | tor [QupsterabeHione | eave [0 | as[o || o|so| 0] 0] ms 
| twor | tow [AsstessTranstionto TewvGeve] of] [of [o] fo] | m= 


Table 7B. Read Mode AC Characteristics “) 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 125 °C; Voc = 5V 5% or 5V + 10%; Vpp = Voc) 


M27C512 
Symbol Parameter 


0 | 12 | 457-2025 
[twa _| thoc [Address Valid to Output Vaid | E=VinG=Vn| | too] [120] | 150] ns 


Test Condition 


Test Condition 


Notes. 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 
2. Sampled only, not 100% tested 


Figure 5. Read Mode AC Waveforms 


VALID 


tAVQV tAXQX 
fo 
f 


DATA OUT 


Al00735 
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Table 8. Programming Mode DC Characteristics “) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Test Condition 
Vin $ Vins Vi 
| tec | Supply Curent 
| tee | Program Gurrent_ 
ela 
V 
V 


lu 
loc 
Vi 


Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep 


Table 9. MARGIN MODE AC Characteristics ™ 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vep = 12.75V + 0.25V) 


| Symbol | ait | Parameter | Test Condition _ 
[tower | tise | VASHighto VepHigh | 
| vere. | ves | VerHighto Chip Enablelow | 
| taionen | tisio_| VAIOHigh to Chip Enable High (Set) | 
| twouen | tasio | VAYOLow'to Chip Enable High (Reset) | 
i eed 

Lees eel 

[ee 


Chip Enable Transition to VA10 Transition 
Chip Enable Transition to Vpp Transition 
Vpp Transition to VA9 Transition 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


Table 10. Programming Mode AC Characteristics " 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


| Symbol | alt _| Parameter 
| twa. | tas | Address Valid to Chip EnableLow | 
| tove. | tos | InputValidto Chip EnableLow | 
| von. | tves | VocHightoChipEnablelow | 
| twee | toes | Vee HightoChpEnableLow | 
Vpp Rise Time 


Chip Enable Program Pulse Width (Initial) 


| 
a 
Tee | tow | Chip Enable High tout Tarsn 
Tene | toee | Chip Enable High to Vee Tesiion [| 
Tvs. | va | Vee tow ChipEnebetow | 
avce ® | tore | Chip Enable High to Oupuez | 
[tense | tor | ip Enablo Fight Acres Tianston [| 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 
2. Sampled only, not 100% tested. 
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Figure 6. MARGIN MODE AC Waveforms 


tASHVPH tVPXA9X 


tA10HEH tEXA10X 
sae a 


A10 Set 


A10 Reset 


tA10LEH roa 


Al00736B 


Note: A8 High level = 5V; AQ High level = 12V. 


Figure 7. Programming and Verify Modes AC Waveforms 


tEHAX 


DATA IN DATA OUT 
yet aol a — nee 
tELQV 


<< pROGRAM ———>«- VERIFY ——— 


tELEH 
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Figure 8. Programming Flowchart 


Voc = 6.25V, Vpp = 12.75V 


SET MARGIN MODE 


E = 100us Pulse 


€on> aa 


RESET MARGIN MODE 


CHECK ALL BYTES 
ist: Voc = 6V 
2nd: Vcc = 4.2V 
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DEVICE OPERATION (cont'd) 


TTL-low. The data to be programmed is applied 8 
bits in parallel to the data output pins. The levels 
required for the address and data inputs are 
TTL. Voc is specified to be 6.25V + 0.25V. 


The M27C512 can use PRESTO IIB Programming 
Algorithm that drastically reduces the programming 
time (typically less than 6 seconds). Nevertheless 
to achieve compatibility with all programming 
equipments, PRESTO Programming Algorithm can 
be used as well. 


PRESTO IIB Programming Algorithm 


PRESTO IIB Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, in a typical time of 6.5 seconds. This can 
be achieved with SGS-THOMSON M27C512 due 
to several design innovations described in the 
M27C512 datasheet to improve programming effi- 
ciency and to provide adequate margin for reliabil- 
ity. Before starting the programming the internal 


MARGIN MODE circuit is set in order to guarantee 
that each cell is programmed with enough margin. 
Then a sequence of 100us program pulses are 
applied to each byte until a correct verify occurs. 
No overprogram pulses are applied since the verify 
in MARGIN MODE provides the necessary margin. 


Program Inhibit 


Programming of multiple M27C51 2s in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs including GVpp of the parallel 
M27C512 may be common. A TTL low level pulse 
applied toa M27C512’s E input, with Vpp at 12.75V, 
will program that M27C512. A high level E input 
inhibits the other M27C512s from being pro- 
grammed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with G at 
Vit. Data should be verified with teLtav after the 
falling edge of E. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27C512. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C512. Two identifier 
bytes may then be sequenced from the device 
outputs by toggling address line AO from Vit to Vin. 
All other address lines must be held at Vit during 
Electronic Signature mode. 


Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (A0=Vin) the device identifier code. For 
the SGS-THOMSON M27C512, these two identi- 
fier bytes are given in Table 4 and can be read-out 
on outputs Q0 to Q7. 


ERASURE OPERATION (applies for UV 
EPROM) 


The erasure characteristics of the M27C512 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 A range. 
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Research shows that constant exposure to room 
level fluorescent lighting could erase a typical 
M27C512 in about 3 years, while it would take 
approximately 1 week to cause erasure when ex- 
posed to direct sunlight. If the M27C512 is to be 
exposed to these types of lighting conditions for 
extended periods of time, it is suggested that 
opaque labels be put over the M27C512 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27C512 is exposure to 


ORDERING INFORMATION SCHEME 


M27C512 


Example: 


ee Tolerance 


-70 X C 


M27C512 


short wave ultraviolet light which has wavelength 
2537 A. The integrated dose (i.e. UV intensity x 
exposure time) , for erasure should be a minimum 
of 15 W-sec/cm®. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra- 
violet lamp with 12000 nW/cm? power rating. The 
M27C512 should be placed within 2.5 cm (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re- 
moved before erasure. 


1 TR 


Temperature Range 


60 ns + 5% F  FDIP28W 1 Oto 70°C Additional 
70 70ns blank = + 10% B  PDIP28 3-40 to 125 °C ae 

80 80ns GC  PLCC32 6 -dotoesec |= TR . 
90  90ns N  TSOP28 

-10 100 ns 8 x 13.4mm 

-12 120 ns 

15 150ns 

-20 200 ns 

-25 250 ns 


For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 
catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 


. 9/13 
ky Becton, = 
113 


M27C512 


FDIP28W - 28 pin Ceramic Frit-seal DIP, with window 
Pimms | 


FDIP28W 


Drawing is out of scale 
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PDIP28 - 28 pin Plastic DIP, 600 mils width 


PDIP28 


Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLOCG32 


Drawing is out of scale 
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TSOP28 - 28 lead Plastic Thin Small Outline, 8 x 13.4mm 


TSOP28 


Drawing is out of scale 
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M27V512 


LOW VOLTAGE 512K (64K x 8) OTP ROM 


» LOW VOLTAGE READ OPERATION: 
3V to 5.5V 


» ACCESS TIME: 120, 150 and 200ns 

s LOW POWER "CMOS" CONSUMPTION: 
— Active Current 10mA 
— Standby Current 10uA 

=» PROGRAMMING VOLTAGE: 12.75V 

= PROGRAMMING TIMES of AROUND 6sec. 
(PRESTO IIB ALGORITHM) 


=» M27V512 is PROGRAMMABLE as M27C512 
with IDENTICAL SIGNATURE 


DESCRIPTION 


The M27V512 is a low voltage, low power 512K 
One Time Programmable ROM ideally suited for 
handheld and portable microprocessor systems 
requiring large programs. Its is organized as 
524,288 by 8 bits. 


The M27V512 operates in the read mode with a 
supply voltage as low as 3V. The decrease in 
operating power allows either a reduction of the 
size of the battery or an increase in the time be- 
tween battery recharges. The M27V512 can also 
be operated as a standard 512 EPROM (similar to 
M27C512) with a 5V power supply. 


For equipment requiring a surface monted, low 
profile package, theM27V512 is offered in Plastic 
Leaded Chip Carrier and Plastic Thin Small Out- 
line packages. 


Table 1. Signal Names 


Q0 - Q7 Data Outputs 
Chip Enable 


Output Enable / Program Supply 
Supply Voltage 


March 1995 


PLCC32 (Kk) TSOP28 (N) 


8 x 13.4mm 


Figure 1. Logic Diagram 


M27V512 
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Figure 2A. LCC Pin Connections 


Al00733B 


Warning: NC = No Connection, DU = Don’t Use. 


Table 2. Absolute Maximum Ratings “) 


Figure 2B. TSOP Pin Connections 


Al00734B 


Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output ts Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


DEVICE OPERATION 


The modes of operations of the M27V512 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TTL levels except for GVpp and 12V on AQ for 
Electronic Signature. 


2/11 ky SGS-THO 


Read Mode 


The M27V512 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
contro! and should be used for device selection. 


Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
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DEVICE OPERATION (Cont'd) 


pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of taLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-taLav. 


Standby Mode 


The M27V512 has a standby mode which reduces 
the active current from 10mA to 710A with low 
voltage operation Vcc < 3.2V (30mA to 100A with 
a supply of 5.5V), see Read Mode DC Charac- 
teristics Table for details. The M27V512 is placed 
in the standby mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs are in a high impedance state, inde- 
pendent of the GVpp input. 


Two Line Output Control 


Because OTP ROMs are often used in larger mem- 
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 


E should be decoded and used as the primary 


Table 3. Operating Modes 


Vit 
Electronic Signature 
Note: X = Vin or Vit, Vio = 12V + 0.5V 


Table 4. Electronic Signature 


| __ Identifier | ao | a7 | 
Manufacturer’s Code 


M27V512 


device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS OTP ROMs require careful decoupling of 
the devices. The supply current, Icc, has three 
segments that are of interest to the system de- 
signer: the standby current level, the active current 
level, and transient current peaks that are pro- 
duced by the falling and rising edges of E. The 
magnitude of the transient current peaks is de- 
pendent on the capacitive and inductive loading of 
the device at the output. The associated transient 
voltage peaks can be suppressed by complying 
with the two line output control and by properly 
selected decoupling capacitors. It is recom- 
mended that a 0.1uF ceramic capacitor be used on 
every device between Vcc and Vss. This should be 
a high frequency capacitor of low inherent induc- 
tance and should be placed as close to the device 
as possible. In addition, a 4.7uF bulk electrolytic 
capacitor should be used between Vcc and Vss for 
every eight devices. The bulk capacitor should be 
located near the power supplyconnection 
point. The purpose of the bulk capacitor is to over- 
come the voltage drop caused by the inductive 
effects of PCB traces. 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 


Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4 to 2.4V 
Input and Output Timing Ref. Voltages 0.8 to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


2.0V 


0 8V 


T ms «Ci = 100pF 


Al00826 C,_ includes JIG capacitance 


Al00828 


Table 5. Capacitance “) (Ta = 25 °C, f = 1 MHz) 


Note: 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics ™ 
(Ta = 0 to 70 °C or -40 to 85 °C ; Vcc = 8V to 5.5V unless specified; Vpp = Vcc) 


E = Vu, G = Vi, lout = OMA, 
f = 5MHz, Vcc < 3.2V 


E = Vi, G = Vi, lour = OMA, 
f = 5MHz, Vcc = 5.5V 


Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output is Vcc +0.5V. 
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Table 7. Read Mode AC Characteristics 
(Ta = 0 to 70 °C or —40 to 85 °C; Vcc = 8V to 5.5V unless specified; Vpp = Vcc) 


M27V512 
Chip Enable Low to Output Valid | G=vn |_| 120| | 150| | 200] ns | 
Output Enabe Low to Ouputvala Eva | [es] [7] | e0| nw 
Chip Enable High to Output Hi-Z | G=vn__| 0 | 60 | 0 | 60| 0 | 60| ns | 
coz | tor [Oupuienadie rigntooupuiz] E-mu [0 |60| 0 | eo] 0 [60] ns 
Address Transition to = = 


Notes: 1 Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vep. 
2 Sampled only, not 100% tested 


Test Condition 


Figure 5. Read Mode AC Waveforms 


_ AO-A15 | VALID 3 


d 


DATA OUT 
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Table 8. Programming Mode DC Characteristics ) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Symbol Test Condition 
E=Vit 


| Min 

|u| Input Leakage Current | Vu sVnsVm | 
| tec | Supplycurent | mk 
Input Low Voltage a ee ee 
| Vim | nputHighvotage | | | co | OV 
| Vor | Outputtowvotage | tau =2.tma | | eT 

VoH 

V 


| Von | Output High Voltage TTL lon = 400A 


Table 9. MARGIN MODE AC Characteristics ™ 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Vpp High to Chip Enable Low 
VAIOHigh to ChipEnableHigh (Se) | | tks 


(Set) 
VA10 Low to Chip Enable High (Reset) 
Chip Enable Transition to Vpp Transition 
taHg Vpp Transition to VA9 Transition 


Table 10. Programming Mode AC Characteristics ™ 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Symbol_| at_| Parameter Test Condition [Units | 
| teaver | tas.__ | Address Valid to Chip Enable Low 
t 


ts esis! 
ewes | wes | Vee Highto Chip ErabicLow | 
| tener | toes_[ Ver High to Cp EnableLow | 
oo oe oe 
| teen | tew | Chip Enable Program Pulse Width (inal) | 
| tevox | ton | Chip Enable High to input Transition | 
Tonr[en a 

tvr fe eed 

tov__| chi i Eos 
ee 

ts eee 


| tvete.__| _tva__| Ver Lowto Chip Enable Low 
| tacov | tov _| Chip Enable Low to Output Valid 
Chip Enable High to Output Hi-Z 

eis Lee enter ea 


Notes: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested 


tOEH Chip Enable High to Vpp Transition 
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Figure 6. MARGIN MODE AC Waveforms 


tA9HVPH tVPXA9X 


tA10HEH peed naa tEXA10X 


A10 Set 


A10 Reset 


tA10LEH beard 
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Note: A8 High level = 5V; AQ High level = 12V. 


Figure 7. Programming and Verify Modes AC Waveforms 
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DATA IN DATA OUT 
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Figure 8. Programming Flowchart 


Voc = 6.25V, Vpp = 12.75V 


SET MARGIN MODE 


E = 100us Pulse 


RESET MARGIN MODE 


CHECK ALL BYTES 
1st: Voc = 6V 
2nd: Vcc = 4.2V 
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Programming 


The M27V512 has been designed to be fully com- 
patible with the M27C512. As aresult the M27V512 
can be programmed as the M27C512 on the same 
programmers applying 12.75V on Vpp and 6.25V 
on Vcc. The M27V512 has the same electronic 
signature and uses the same PRESTO IIB algo- 
rithm. 


When delivered, all bits of the M27V512 are in the 
“{" state. Data is introduced by selectively pro- 
gramming "0s" into the desired bit locations. Al- 
though only “Os” will be programmed, both “1s” and 
“Os” can be present in the data word. The M27V512 
is in the programming mode when Vpp input is at 
12.75V and E is at TTL-low. The data to be pro- 
grammed is applied 8 bits in parallel to the data 
output pins. The levels required for the address 
and data inputs are TTL. Vcc is specified to be 
6.25V + 0.25V. 


The M27V512 uses the PRESTO IIB Programming 
Algorithm that drastically reduces the programming 
time (typically less than 6 seconds). Nevertheless 
to achieve compatibility with all programming 
equipments, PRESTO Programming Algorithm can 
be used as well. 


PRESTO IIB Programming Algorithm 


PRESTO IIB Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, a typical time of 6.5 seconds. This can be 
achieved with SGS-THOMSON M27V512 due to 
several design innovations to improve program- 
ming efficiency and to provide adequate margin for 
reliability. Before starting the programming the 
internal MARGIN MODE circuit is set in order to 
guarantee that each cell is programmed with 
enough margin. Then a sequence of 100us pro- 
gram pulses are applied to each byte until a correct 
verify occurs. No overprogram pulses are applied 
since the verify in MARGIN MODE provides the 
necessary margin. 


Program Inhibit 


Programming of multiple M27V51 2s in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs including GVpp of the parallel 
M27V512 may be common. A TTL low level pulse 
applied to aM27V512’s E input, with Vpp at 12.75V, 
will program that M27V512. A high level E input 
inhibits the other M27V512s from being pro- 
grammed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with G at 
Vit. Data should be verified with teLav after the 
falling edge of E. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27V512. To activate this mode, the 
programming equipment must apply a Supply Volt- 
age Vcc of 5V and force 11.5V to 12.5V on address 
line AQ of the M27V512. 


Two identifier bytes may then be sequenced from 
the device outputs by toggling address line AO from 
Vit to Vin. All other address lines must be held at 
Vit during Electronic Signature mode. Byte 0 
(AO=ViL) represents the manufacturer code and 
byte 1 (AO=Vin) the device identifier code. For the 
SGS-THOMSON M27V512, these two identifier 
bytes are given in Table 4 and can be read-out on 
outputs Q0 to Q7. 


Note that the M27V512 and the M27C512 have the 
same identifier bytes. 
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ORDERING INFORMATION SCHEME 


Example: M27V512 -120 K 1 TR 


Temperature Range 


-120 120 ns K PLOC32 1 Oto70°C TR Tape & Reel 
150 150ns N  TSOP28 6 -40to85°C Packing 
200 900 ns 8 x 13.4mm 


For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory 
Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLCC32 


Drawing is out of scale 
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TSOP28 - 28 lead Plastic Thin Small Outline, 8 x 13.4mm 


Drawing Is out of scale 
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VERY LOW VOLTAGE 512K (64K x 8) OTP ROM 


» VERY LOW VOLTAGE READ OPERATION: 
2.7V to 5.5V 


e ACCESS TIME: 
— 150ns (Ta = 0 to 70 °C) 
— 200ns (Ta = —20 to 70 °C) 
e LOW POWER "CMOS" CONSUMPTION: 
— Active Current 10mA 
— Standby Current 10uA 
=» PROGRAMMING VOLTAGE: 12.75V 


= PROGRAMMING TIMES of AROUND 6sec. 
(PRESTO IIB ALGORITHM) PLCC32 (K) TSOP28 (N) 
= M27W512 is PROGRAMMABLE as M27C512 8x 13.4mm 
with IDENTICAL SIGNATURE 


DESCRIPTION 


The M27W512 is a very low voltage, low power . eae 
512K One Time Programmable ROM ideally suited Figure 1. Logic Diagram 
for handheld and portable microprocessor systems 
requiring large programs. Its is organized as 
524,288 by 8 bits. 


The M27W512 operates in the read mode with a 
supply voltage as low as 2.7V at —20 to 70 °C 
temperature range. The decrease in operating 
power allows either a reduction of the size of the 
battery or an increase in the time between battery 
recharges. The M27W512 can also be operated as 
a standard 512 EPROM (similar to M27C512) with 
a 5V power supply. 

For equipment requiring a surface monted, low 
profile package, the M27W512 is offered in Plastic 
Leaded Chip Carrier and Plastic Thin Small Out- 
line packages. 


Table 1. Signal Names 


so e 
Co 
[is eon 
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Figure 2A. LCC Pin Connections 


Al01585 


Warning: NC = No Connection, DU = Don't Use. 


Table 2. Absolute Maximum Ratings “?) 


a 
Tx | antien OpoaineTenpoae ——S~S~‘dtC*‘t CY 
a 
[tne | Seragefonsoare ———SSCSCSC~‘~dtCSC*~‘ BOC 
oF” [per Oupurvotges oon) daw 
a TC 
A 
[ve | Regan simayvonge SCSC~idCSCi 


Figure 2B. TSOP Pin Connections 
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Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents 


2. Minimum DC voltage on Input or Output is -0.5V with possible undershoot to —2.0V for a period less than 20ns Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


DEVICE OPERATION 


The modes of operations of the M27W512 are 
listed in the Operating Modes table. Asingle power 
supply is required in the read mode. All inputs are 
TTL levels except for GVpp and 12V on AQ for 
Electronic Signature. 


2/14 hyp SGS-THO 


Read Mode 


The M27W512 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
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DEVICE OPERATION (Cont'd) 


pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (tELav). 
Data is available at the output after a delay of taLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-tGLav. 


Standby Mode 


The M27W512 has a standby mode which reduces 
the active current from 10mA to 10uA with low 
voltage operation Vcc < 2.7V (30mA to 100uA with 
a supply of 5.5V), see Read Mode DC Charac- 
teristics Table for details. The M27W512 is placed 
in the standby mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs are in a high impedance state, inde- 
pendent of the GVpp input. 


Two Line Output Control 


Because OTP ROMs are often used in larger mem- 
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 


Table 3. Operating Modes 


Program Inhibit 


Note: X = Vinor Vii, Vio = 12V + 0.5V 


Table 4. Electronic Signature 


[vi 


Manufacturer’s Code 


Device Code 


[weeded 
a 
a 

a 
FC a 
a a 


| _tentier | _ao_| a7 | as | os | as | as | a2 | at | ao | Hex data | 
po fo} + | o | o | 
pe 8 oe i da eee | 


; 
‘THOMSON TT 


M27W512 


device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS OTP ROMS require careful decoupling of 
the devices. The supply current, Icc, has three 
segments that are of interest to the system de- 
signer: the standby current level, the active current 
level, and transient current peaks that are pro- 
duced by the falling and rising edges of E. The 
magnitude of the transient current peaks is de- 
pendent on the capacitive and inductive loading of 
the device at the output. The associated transient 
voltage peaks can be suppressed by complying 
with the two line output contro! and by properly 
selected decoupling capacitors. It is recom- 
mended that a 0.1u.F ceramic capacitor be used on 
every device between Vcc and Vss. This should be 
a high frequency capacitor of low inherent induc- 
tance and should be placed as close to the device 
as possible. In addition, a 4.7uF bulk electrolytic 
capacitor should be used between Vcc and Vss for 
every eight devices. The bulk capacitor should be 
located near the power supplyconnection 
point. The purpose of the bulk capacitor is to over- 
come the voltage drop caused by the inductive 
effects of PCB traces. 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4 to 2.4V 


Input and Output Timing Ref. Voltages 0.8 to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER OQ OUT 
TEST 


Cy = 100pF 


|| 
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C_ includes JIG capacitance 
A100828 


Table 5. Capacitance “ (Ta, = 25 °C, f = 1 MHz) 


Symbol Test Condition 
Input Capacitance Vin = OV 
Output Capacitance Vout = OV 


Note: 1. Sampled only, not 100% tested 


= 
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5oen ®) 
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Table 6. Read Mode DC Characteristics 
(Ta = —20 to 70 °C ; Vcc = 2.7V to 5.5V unless specified; Vpp = Vcc) 
Symbol Test Condition 
Input Leakage Current OV < Vin < Voc 

ILo 

E = Vu, G= Vit, lout = OMA, 
f = 5MHZz, Vcc < 2.7V 
Icc = a 
E = Vit, G= Vit, lout = OMA, 
f = 5MHz, Vcc = 5.5V 

Ioc1 

Supply Current (Standby) E > Voc — 0.2V, Voc $ 2.7V 

cc2 | CMOS = 

E > Voc — 0.2V, Voc = 5.5V 

Vit Input Low Voltage -0.3 
Input High Voltage Vec + 1 

VoL 

y, Output High Voltage TTL lon = 400A 

OH 
Output High Voltage CMOS lon = —100nA Voc — 0.7V 

Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output ts Vcc +0.5V. 


alee Output Leakage Current OV < Vout < Vcc 
Supply Current (Standby) ee 
TTL - 

| Von Output Low Voltage lo. = 2.1MA 
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Table 7. Read Mode AC Characieristics 
(Ta =—20 to 70 °C; Vcc = 2.7V to 5.5V unless specified; Vpp = Vcc) 


M27W512 
Symbol Parameter 


tGLav 


res Chip Enable High to Output Hi-Z = Vit 
= Output Enable High to Output Hi-Z 


' Address Transition to 
nae Output Transition 


Notes: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 
2. Sampled only, not 100% tested. 


Test Condition 


Figure 5. Read Mode AC Waveforms 


VALID 


tAVQV tAXQX 


DATA OUT 
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Table 8. Programming Mode DC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


[symbot_ | Paramewer [ Testonaiion [win | wor unt 
Se 
Sa a a a 
a 
a 
T~Vva[outputtowvotage | tawaima = SSC*dCow | 
[Vor [outputhighvotageT | love soa ‘| 2a | «dv 


Table 9. MARGIN MODE AC Characteristics ) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


symbet [ au [Parameter ———~*« Tet Gonation | win 
tain | tae VASHGRIOVertigh 
Teast | tee | Ver High to Chip Enabiotaw did 
Tinos | tie | VATO High to hip Erablo High Say —*d 
wos | sie | VArO Low tw Onp Enso High Rese) [| 
ex tase [Ci nade Tastionw vaio Tension || a) | as 
Tterex | ten | Chip Enabio Tanstonio Ver arson [| 2 |_| as 
tensor | two | VreTransiionto vas oration | Sid 2 | id 


Table 10. Programming Mode AC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vepp = 12.75V + 0.25V) 


tao | ew | on Erte Pron Puss wah ap | ___ 
tVPLEL Vpp Low to Chip Enable Low 
tear | Lene ent tov cu 


Notes: 1 Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested 
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Figure 6. MARGIN MODE AC Waveforms 
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Note: A8 High level = 5V, A9 High level = 12V. 


Figure 7. Programming and Verify Modes AC Waveforms 
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Figure 8. Programming Flowchart 


Voc = 6.25V, Vpp = 12.75V 


SET MARGIN MODE 


E = 100us Pulse 


RESET MARGIN MODE 


CHECK ALL BYTES 
1st. Voc = 6V 
2nd. Vag = 4.2V 
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Programming 


The M27W512 has been designed to be fully com- 
patible with the M27C512. As a result the 
M27W512 can be programmed as the M27W512 
on the same programmers applying 12.75V on Vpp 
and 6.25V on Vcc. The M27W512 has the same 
electronic signature and uses the same PRESTO 
IIB algorithm. 


When delivered, all bits of the M27W512 are in the 
“{" state. Data is introduced by selectively pro- 
gramming "Os" into the desired bit locations. Al- 
though only “Os” will be programmed, both “1s” and 
“Os” can be present in the data word. The 
M27W512 is in the programming mode when Vpp 
inputis at 12.75V and E is at TTL-low. The data to 
be programmed is applied 8 bits in parallel to the 
data output pins. The levels required for the ad- 
dress and data inputs are TTL. Vcc is specified to 
be 6.25V + 0.25V. 


The M27W512 uses the PRESTO IIB Program- 
ming Algorithm that drastically reduces the pro- 
gramming time (typically less than 6 seconds). 
Nevertheless to achieve compatibility with all pro- 
gramming equipments, PRESTO Programming Al- 
gorithm can be used as well. 
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PRESTO IIB Programming Algorithm 


PRESTO IIB Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, a typical time of 6.5 seconds. This can be 
achieved with SGS-THOMSON M27W512 due to 
several design innovations to improve program- 
ming efficiency and to provide adequate margin for 
reliability. Before starting the programming the 
internal MARGIN MODE circuit is set in order to 
guarantee that each cell is programmed with 
enough margin. Then a sequence of 100us pro- 
gram pulses are applied to each byte until a correct 
verify occurs. No overprogram pulses are applied 
since the verify in MARGIN MODE provides the 
necessary margin. 


Program Inhibit 


Programming of multiple M27W512s in parallel 
with different data is also easily accomplished. 
Except for E, all like inputs including GVpp of the 
parallel M27W512 may be common. A TTL low 
level pulse applied to a M27W512’s E input, with 
Vpp at 12.75V, will program that M27W512. Ahigh 
level E input inhibits the other M27W512s from 
being programmed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with G at 
Vit. Data should be verified with teLav after the 
falling edge of E. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27W512. To activate this mode, the 
programming equipment must apply a Supply Volt- 
age Vcc of 5V and force 11.5V to 12.5V on address 
line AQ of the M27W512. 


Two identifier bytes may then be sequenced from 
the device outputs by toggling address line AO from 
Vit to Vin. All other address lines must be held at 
Vit during Electronic Signature mode. Byte 0 
(AO0=ViL) represents the manufacturer code and 
byte 1 (AO=Vin) the device identifier code. For the 
SGS-THOMSON M27W512, these two identifier 
bytes are given in Table 4 and can be read-out on 
outputs QO to Q7. 


Note that the M27W512 and the M27C512 have 
the same identifier bytes. 
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ORDERING INFORMATION SCHEME 


Example: M27W512 -150 K 1 TR 


Taniberstire RanGE 


-150 150 ns K PLCC32 1 Oto 70°C TR Tape & Reel 
-200  200ns N  TSOP28 4 -20to 70°C Packing 
8 x 13.4mm 


For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular — 


PLCC32 


Drawing !s out of scale 
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TSOP28 - 28 lead Plastic Thin Small Outline, 8 x 13.4mm 


TSOP28 


Drawing is out of scale 
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ITT S69 THOMSON M27C1001 


1 Megabit (128K x 8) UV EPROM and OTP ROM 


a VERY FAST ACCESS TIME: 55ns 


e COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 


# LOW POWER "CMOS" CONSUMPTION: 
— Active Current 30mA 
— Standby Current 100uA 

a PROGRAMMING VOLTAGE: 12.75V 

» ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 

en PROGRAMMING TIMES of AROUND 12sec. 
(PRESTO Il ALGORITHM) 


DESCRIPTION 

The M27C1001 is a high speed 1 Megabit UV 

erasable and electrically programmable memory PLCC32 (C) TSOP32 (N) 
EPROM ideally suited for microprocessor systems 8 x 20mm 


requiring large programs. It is organized as 
131,072 by 8 bits. 


The 32 pin Window Ceramic Frit-Seal Dual-in-Line 
and Leadless Chip Carrier packages have trans- 
parent lids which allow the user to expose the chip 
to ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow- 
ing the programming procedure. For applications 
where the content is programmed only one time 
and erasure is not required, the M27C1001 is 
offered in both Plastic Dual-in-Line, Plastic Leaded 
Chip Carrier and Plastic Thin Small Outline pack- 
ages. 


Figure 1. Logic Diagram 


Table 1. Signal Names 
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Figure 2A. DIP Pin Connections 


M27C1001 


Al00711 


Warning: NC = No Connection. 


Figure 2C. TSOP Pin Connections 


M27C1001 


(Normal) 


Al01151B 


Warning: NC = No Connection. 


DEVICE OPERATION 


The modes of operation of the M270 1001 are listed 
in the Operating Modes table. A single 5V power 
Supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on AQ for Elec- 
tronic Signature. 


2/14 ‘STA SGS-THO 


Figure 2B. LCC Pin Connections 


Al00712 


Warning: NC = No Connection. 


Read Mode 


The M27C1001 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of teLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 


at least tavav-taLav. 
Standby Mode 


The M27C1001 has a standby mode which re- 
duces the active current from 30mA to 100uUA. The 
M27C1001 is placed in the standby mode by ap- 
plying a CMOS high signal to the E input. When in 
the standby mode, the outputs are in a high imped- 
ance state, independent of the G input. 


Two Line Output Control 


Because EPROMs are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows : 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 
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Table 2. Absolute Maximum Ratings “) 


a 
a 
Tans | Tonperaweuniersis ———SSCSCS~*~S~SCS~«s tw Sd 
tae | Serge Torpwaure ——SSCSCSCS~*~dSCSCS two 
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Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings” 
may Cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2 Minimum DC voltage on Input or Output is -0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


Table 3. Operating Modes 


Output Disable ae 
re a 


Program Inhibit 


Standby 
Electronic Signature 


Note: X = Vin or Vi, Vio = 12V +0 5V 


Table 4. Electronic Signature 


Identifier | ao | a7 
Manufacturer’s Code fF Min || eI 


DEVICE OPERATION (cont'd) 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


res [os [or 
refs fo 
[oeicocoe | vw fof o]fofolfel+[o]1| om 


Tes [oe [or [oo | hexbae 
To fe fe fo | 2n 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 


Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4 to 2.4V 
Input and Output Timing Ref. Voltages 0.8 to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


T mee; | C| = 100pF 


C,_ includes JIG capacitance 


Al00826 


Al00828 


Note: For 55ns class: input pulse voltages are OV to 3V, input output test points are at 1.5V, Ci is 30 pF. 


Table 5. Capacitance ") (Ta = 25 °C, f = 1 MHz) 


Symbol Test Condition | Min 
Input Capacitance Ne See NOES ce 
Output Capacitance Vor=ov | 


Note: 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics “ 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 125 °C; Voc = 5V + 5% or 5V + 10%; Vep = Voc) 


hs Input Leakage Current OV < Vin < Vcc 
| he _| Output Leakage Current OV < Vout < Vcc 


E=Vi,G=Vu, 


loot | Supply Current (Standby) TTL 
Supply Current (Standby) CMOS E > Vcc — 0.2V 


Iu 

ILo 

loc 
| tee _| Program Current 
Input Low Voltage Pe ee ee 
Input High Voltage fe ee 
VoH 


Output Low Voltage lo. = 2.1mMA a ee a 
Output High Voltage TTL lon = 400A 
Output High Voltage CMOS lon = —100HA 


Note: 1 Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp 
2. Maximum DC voltage on Output is Vcc +0.5V 
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Table 7A. Read Mode AC Characieristics “ 
(Ta = 0 to 70 °C, —-40 to 85 °C or —40 to 125 °C; Voc = 5V + 5% or 5V + 10%; Vep = Voc) 


M27C1001 
Symbol Parameter a 


crear 
hee EERE SS 
eC 
Poor [ we gees™ [ew [ [#| [=f fel [alm 
oo" [w (emer [em folalela[e [w]e [m] = 
fon | faa [ew [o[= [elo] > [=| o [=| = 
rw [om fesse feweml | Lo] feof fol [= 


Table 7B. Read Mode AC Characteristics ™ 
(Ta = 0 to 70 °C, -40 to 85 °C or -40 to 125 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 
-20/-25 


—— 
[Min | Max | win [Max | ain | Max | 


| tov | taco [Address Validto Output Vaid [E=vuG=Vu] | 90] | ioo| | 120 ns | 
[Chip Enable Low to Output Vaid | G@=vn | | 90 |__| to0| | 120] ns | 
JOutput Enable Low to Output Valid | —E=vn | | 45 | | 50 |_| 60 | ns 
[Chip Enable High to OutputHi-Z_| G=Vu _| 0 | 30| 0 | 30| 0 | 40 | ns_ 
¢_|Output Enable High to Output HiZ{ —E=vu__| 0 | 30 | 0 | 30| 0 | 40 | 
mfr fewerel +] [el [ol Le 
Output Transition ty G = Vin i 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp 
2 Sampled only, not 100% tested 


Test Condition 


M27C1001 


-12/-15/ 


Test Condition 


=~ 
m 
x 
2) 
PS 


Figure 5. Read Mode AC Waveforms 


DATA OUT 
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Table 8. Programming Mode DC Characteristics (1) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


ee ee 
iputtignhvotage | SSCiSC dCs | 
vu | Ouipattowvotage | teeta [+i caf 


Output High Voltage TTL lon = —-400nA 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 


Table 9. Programming Mode AC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


t t Chip Enable Low to 
er CES | Program Low 


Program Pulse Width 


Program High to Input 


Transition 


Input Transition to Output 
faxc. | foes | Enable Low 
t Output Enable Low to 
OE | Output Valid 


Output Enable High to 
Output Hi-Z 


Output Enable High to 


Address Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 
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Figure 6. Programming and Verify Modes AC Waveforms 


VALID 
DATA OUT i 


tAVPL 
DATA IN 
tQVPL 


tVPHPL 


tVCHPL 


<———— PROGRAM ————»<—— VERIFY ———: 


DEVICE OPERATION (cont’d) 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1uF ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vsgs for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


kyf ra aL ba eat 
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Programming 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27C1001 are in the ‘1’ 
state. Data is introduced by selectively program- 
ming ’0’ into the desired bit locations. Although only 
’0’ will be programmed, both ’1’ and ’0’ can be 
present in the data word. The only way to change 
a’0’ to a’1’ is by die exposition to ultraviolet light 
(UV EPROM). The M27C1001 is in the program- 
ming mode when Vpp input is at 12.75V, and E and 
P are at TTL-low. The data to be programmed is 
applied 8 bits in parallel to the data output pins. The 
levels required for the address and data inputs are 
TTL. Vcc is specified to be 6.25V + 0.25V. 


I 
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Figure 7. Programming Flowchart 


Voc = 6 25V, Vpp = 12.5V 


Pe 


= 100us Pulse 
NO 
YES 


CHECK ALL BYTES 
1st: Voc = 6V 
2nd: Voc = 4 2V 


Al00715B 


PRESTO II Programming Algorithm 


PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 13 seconds. Program- 
ming with PRESTO Il involves in applying a se- 
quence of 100us program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over- 
program pulse is applied since the verify in MAR- 
GIN MODE provides necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27C1001s in parallel 
with different data is also easily accomplished. 
Except for E, all like inputs including G of the 
parallel M27C1001 may be common. A TTL low 
level pulse applied to a M27C1001’s E input, with 
P low and Vpp at 12.75V, will program that 
M27C1001. A high level E input inhibits the other 
M27C1001s from being programmed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with E 
and G at Vit, P at Vin, Vep at 12.75V and Vcc at 
6.25V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27C1001. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line AQ of the M27C1001, with 
Vpp=Vcc=5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from Vit to Vin. All other address 
lines must be held at Vit during Electronic Signa- 
ture mode. 


Byte 0 (A0=ViL) represents the manufacturer code 
and byte 1 (AQ=Vjn) the device identifier code. For 
the SGS-THOMSON M27C 1001, these two identi- 
fier bytes are given in Table 4 and can be read-out 
on outputs Q0 to Q7. 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristics of the M27C1001 is 
such that erasure begins when the cells are ex- 
posed to light with wavelengths shorter than ap- 
proximately 4000 A. It should be noted that sunlight 
and some type of fluorescent lamps have wave- 
lengths in the 3000-4000 A range. Research 
shows that constant exposure to room level fluo- 
rescent lighting could erase a typical M27C1001 in 
about 3 years, while it would take approximately 1 
week to cause erasure when exposed to direct 
sunlight. If the M27C 1001 is to be exposed to these 
types of lighting conditions for extended periods of 
time, it is suggested that opaque labels be put over 
the M27C1001 window to prevent unintentional 
erasure. The recommended erasure procedure for 
the M27C1001 is exposure to short wave ultraviolet 
light which has a wavelength of 2537 A. The inte- 
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm?. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 uW/cm* power rating. The M27C1001 
should be placed within 2.5 cm (1 inch) of the lamp 
tubes during the erasure. Some lamps have a filter 
on their tubes which should be removed before 
erasure. 
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ORDERING INFORMATION SCHEME 


Example: M27C1001 -70 X C 1 TR 


Sp 
55 55ns x + 5% F  FDIP32W 1 0to70°C X Additional 
60 60ns blank  +10% L  LCCC32w 3 40 to 125°C Burn-in 
70 70ns B  PDIP32 6 -40tos5°c [A tape & he 
80  80ns C  PLCC32 
90  90ns N  TSOP32 
-10 100ns 8 x 20mm 
-12 120 ns 
~15 150 ns 
20 200ns 
-25 250 ns 


For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 
catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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FDIP32W - 32 pin Ceramic Frit-seal DIP, with window 


FDIP32W 


Drawing is out of scale 
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LCCC32W - 32 lead Leadless Ceramic Chip Carrier, square window 


LCCC32W 


LCCCW-a 


Drawing !s out of scale 
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PDIP32 - 32 lead Plastic DIP, 600 mils width 


PDIP32 


Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLOC32 


Drawing is out of scale 


: 13/14 
kyy S2clsees 
155 


M27C1001 


TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing Its out of scale 


14/14 : 
——_—__—1_—___—— ky SfS;THONSON 
156 


kyz SS THOMSON 


M27V101 
LOW VOLTAGE 


1 Megabit (128K x 8) UV EPROM and OTP ROM 


# LOW VOLTAGE READ OPERATION: 
3V to 5.5V 


a ACCESS TIME: 120, 150 and 200ns 

es LOW POWER "CMOS" CONSUMPTION: 
— Active Current 15mA 
— Standby Current 20uA 


» SMALL PACKAGES for SURFACE 
MOUNTING: 


— Ceramic: LCCC32W, ultra-thin 2.8mm (max) 
height 


— Plastic: PLCC32 and TSOP32 
8» PROGRAMMING VOLTAGE: 12.75V 


es PROGRAMMING TIMES of AROUND 12sec. 
(PRESTO Il ALGORITHM) 


e M27V101 is PROGRAMMABLE as M27C1001 
with IDENTICAL SIGNATURE 


DESCRIPTION 


The M27V101 is a low voltage, low power 1 Mega- 
bit electrically programmable memory (EPROM), 
ideally suited for handheld and portable microproc- 
essor systems requiring large programs. Itis organ- 
ized as 131,072 by 8 bits. 


The M27V101 operates in the read mode with a 
supply voltage as low as 3V. The decrease in 
operating power allows either a reduction of the 


Table 1. Signal Names 


rs 
ve | Progam Suny 
Tce | Supp votago 
Ts [eon 
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LCCC32W (L) 


PLCC32 (K) 


TSOP32 (N) 
8 x 20mm 


Figure 1. Logic Diagram 


M27V101 


AI00660B 
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Figure 2A. LCC Pin Connections 


Al00661 


Warning: NC = No Connection. 


Table 2. Absolute Maximum Ratings “) 


ey [arama SSSCdSCSSCe 
te | aber Opeaing ompemue —SSSCSC*dC ws 
Tans [Tempe unierses ——SSCSCS*~C~*~idtCSC ww 
a 
a | puter ut tegatana ——SSSCiS ew 
a a 
eT 
[ve | Provan samy vote ———SSCSC~*~“~*~“~*~dtC*‘s 


Figure 2B. TSOP Pin Connections 


M27V101 
(Normal) 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents 


Pp 


. Minimum DC voltage on Input or Output !s -0.5V with possible undershoot to -2.0V for a period less than 20ns. Maximum DC 


voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


DESCRIPTION (cont'd) 


size of the battery or an increase in the time be- 
tween battery recharges. The M27V101 can also 
be operated as a standard 1 Megabit EPROM 
(similar to M27C 1001) with a 5V power supply . 


The 32 pin Window, Leadless Chip Carrier package 
has a transparent lid which allows the user to 


expose the chip to ultraviolet light to erase the bit 
pattern. A new pattern can then be written to the 
device by following the programming procedure. 
For applications where the content is programmed 
only one time and erasure is not required, the 
M27V101 is offered in both Plastic Leaded Chip 
Carrier and Plastic Thin Small Outline packages. 
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DEVICE OPERATION 


The modes of operation of the M27V101 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on AQ for Elec- 
tronic Signature. 


Read Mode 


The M27V101 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of teLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-tcLav. 


Standby Mode 


The M27V101 has a standby mode which reduces 
the active current from 15mA to 20uA with low 
voltage operation Vcc < 3.2V (30mA to 100A with 
a supply of 5.5V), see Read Mode DC Charac- 
teristics Table for details. The M27V101 is placed 
in the standby mode by applying a CMOS high 


Table 3. Operating Modes 


Vi 
IL 


Program 


Electronic Signature 


Note. X = Vin or Vit, Vio = 12V + 0.5V 


Table 4. Electronic Signature 


| Identifier | ao | a7 | 
Manufacturer’s Code Pe te 04 
[Deweecowe | vw | 0 


Program |e |v | Pulse | 
; 


ae ce 
ed 


jas | as | aa | as | a2 | at | a0 | Hexdata | 
po fa fo fo fo fo fo | am 
po fo} o} ots fof is | om 
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signal to the E input. When in the standby mode, 
the outputs are in a high impedance state, inde- 
pendent of the G input. 


Two Line Output Control 


Because EPROMs are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows : 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer: 


X 


V 


Pp 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 


Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4 to 2.4V 
Input and Output Timing Ref. Voltages 0.8 to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


C, = 100pF 


C;_ includes JIG capacitance 
Al00828 


Note: 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics “ 
(Ta = 0 to 70 °C or —40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vpp = Vcc) 


Test Condition | Min 
Input Leakage Current OV < Vin < Vcc Poe +10 
Output Leakage Current OV < Vout $ Vcc Le od 


E = Vi, G = Vi, lour = OMA, 
f = 5MHz, Vcc < 3.2V 


loc Supply Current 


be Vi, Ge Vit, lout = OMA, 
f = 5MHz, Vcc = 5.5V 


) 


Supply Current (Standby E>Vec-02Vveos3av | | 20 | 
CMO = 


Program Current 


Input Low Voltage 


: E > Vcc — 0.2V, Vcc = 5.5V 


V 
Output High Voltage TTL lon = 400A 
Output High Voltage CMOS loH = —100LA 


Note: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output is Vcc +0 5V. 


nut ow votage 3 
4 
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Table 7. Read Mode AC Characteristics “) 
(Ta = 0 to 70 °C or —40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vpp = Vcc) 


bax in | Max win | Max 


Tiner [co [actos adie oumvand —[EavaSeve| [r20| [iso] [60] ow 
incr | tr [ohinenabietowie ouputvard | Seva | [r20| [iso] [200] os 
Ter | tor [oun Erabi tow Ouputvatal E-ve | [eo [os [0] os 
ioe ™ [tr [ono Enatierion coumnz | Seve [0 [7[ 0] rm] o]oo| os 
Pienor™ [wr oupa Eraberighicoupuz| E-ve [0 [7[ 0] 7] 0] oo] os 


Scectnr” ewes} o | fo] [ol | 


Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep. 
2. Sampled only, not 100% tested. 


Test Condition 


Figure 5. Read Mode AC Waveforms 


ies OUT 
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Table 8. Programming Mode DC Characteristics ™) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


lu 


Ts | terteatage Curent | Vasvas Yn 
a 

[i | Pogamouen | Ee 

i 
[vow | output tin votage TT | lov=—t0oua [2a 
Sa ees Sea ae 


Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vpp. 


Table 9. Programming Mode AC Characteristics ™) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


tPLPH 


. 

Program High to Input 

t Input Transition to Output 

aCee foES_ | Enable Low 
Output Enable Low to 
Output Valid 
Output Enable High to 
Output Hi-Z 
Output Enable High to 
Address Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vep. 
2. Sampled only, not 100% tested. 
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Figure 6. Programming and Verify Modes AC Waveforms 


VALID 


tAVPL 


DATA IN DATA OUT 


tVPHPL 


tVCHPL 


<——— PROGRAM ————>——— VERIFY ———> 


DEVICE OPERATION (cont'd) 


the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1uF ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Al00714 


Programming 


The M27V101 has been designed to be fully com- 
patible with the M27C1001. As a result the 
M27V101 can be programmed as the M27C1001 
on the same programmers applying 12.75V on Vpp 
and 6.25V on Vcc. The M27V101 has the same 
electronic signature and uses the same PRESTO 
Il algorithm . 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27V101 are in the "1" 
state. Data is introduced by selectively program- 
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and "Os" 
can be present in the data word. The only way to 
change a"0"toa"1" is by die exposure to ultraviolet 
light (UV EPROM). The M27V101 is in the pro- 
gramming mode when Vpp input is at 12.75V, and 
E and P are at TTL-low. The data to be programmed 
is applied 8 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vcc is specified to be 6.25V + 0.25V. 
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Figure 7. Programming Flowchart 


Voc = 6.25V, Vpp = 12.5V 


P = 100us Pulse 


CHECK ALL BYTES 
1st Voc = 6V 
2nd: Voc = 4.2V 
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PRESTO II Programming Algorithm 


PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 13 seconds. Program- 
ming with PRESTO II involves in applying a se- 
quence of 100us program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over- 
program pulse is applied since the verify in MAR- 
GIN MODE provides necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27V10is in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs including G of the parallel 
M27V101 may be common. A TTL low level pulse 
applied to a M27V101’s E input, with P low and Vpp 
at 12.75V, will program that M27V101. Ahigh level 
E input inhibits the other M27V101s from being 
programmed. 
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Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with E 
and G at Vi, P at Vin, Vep at 12.75V and Vcc at 
6.25V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27V101. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27V101, with Vpp = Vcc 
= 5V. Two identifier bytes may then be sequenced 
from the device outputs by toggling address line AO 
from Vi. to Vin. All other address lines must be held 
at Vit during Electronic Signature mode. 


Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (A0=Vjx) the device identifier code. For 
the SGS-THOMSON M27V101, these two identi- 
fier bytes are given in Table 4 and can be read-out 
on outputs QO to Q7. Note that the M27V101 and 
M27C1001 have the same identifier bytes . 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristics of the M27V101 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000A range. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27V101 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M27V101 is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 
opaque labels be put over the M27V101 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27V101 is exposure to 
short wave ultraviolet light which has a wavelength 
of 2537A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm?. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra- 
violet lamp with 12000 uW/cm? power rating. The 
M27V101 should be placed within 2.5 cm (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re- 
moved before erasure. 
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ORDERING INFORMATION SCHEME 


Example: M27V101 -200 K 6 TR 


Temperature Range 


420 120ns L  LoCC32w 1 0to70°C TR Tape & Reel 
150 150ns K  PLCC32 6 40 to 85°C Packing 
200 -200ns N  TSOP32 

8 x 20mm 


For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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LCCC32W - 32 lead Leadless Ceramic Chip Carrier, square window 


LCCC32W 


LCCCW-a 


Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLOC32 


Drawing is out of scale 
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TSOP32 


Drawing is out of scale 
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ITT GS “THOMSON M27W101 


VERY LOW VOLTAGE 1 Megabit (128K x 8) OTP ROM 


=» VERY LOW VOLTAGE READ OPERATION: 
2.7V to 5.5V 


=» ACCESS TIME: 
— 150ns (Ta = 0 to 70 °C) 
— 200ns (Ta = —20 to 70 °C) 
» LOW POWER "CMOS" CONSUMPTION: 
— Active Current 15mA 
— Standby Current 20uA 
=» PROGRAMMING VOLTAGE: 12.75V PLOC32 (K) TSOP32 (N) 


8 x 20 
» PROGRAMMING TIMES of AROUND 12sec. poem 
(PRESTO II ALGORITHM) 
=» M27W101 is PROGRAMMABLE as 
M27C1001 with IDENTICAL SIGNATURE 


DESCRIPTION Figure 1. Logic Diagram 
The M27W101 is a very low voltage, low power 1 
Megabit One Time Programmable ROM, ideally 
suited for handheld and portable microprocessor 
systems requiring large programs. It is organized 
as 131,072 by 8 bits. 


The M27W101 operates in the read mode with a 
supply voltage as low as 2.7V at -20 to 70 °C 
temperature range. The decrease in operating 
power allows either a reduction of the size of the 
battery or an increase in the time between battery 
recharges. The M27W101 can also be operated as 
a standard 1 Megabit EPROM (similar to 
M27C1001) with a 5V power supply. 


Table 1. Signal Names 


Ce ee 
a 
es 
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Program Supply 
Supply Voltage 
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Figure 2A. LCC Pin Connections 


Ai01588 


Warning: NC = No Connection. 


Table 2. Absolute Maximum Ratings “ 


Figure 2B. TSOP Pin Connections 


M27W101 
(Normal) 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings” 
may Cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output is -0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


DESCRIPTION (cont'd) 


For applications where the content is programmed 
only one time and erasure is not required, the 
M27W101 is offered in both Plastic Leaded Chip 
Carrier and Plastic Thin Small Outline packages. 


DEVICE OPERATION 


The modes of operation of the M27W101 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on AQ for Elec- 
tronic Signature. 
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Read Mode 


The M27W101 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of teLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-teLav. 


Standby Mode 


The M27W101 has a standby mode which reduces 
the active current from 15mA to 20uA with low 
voltage operation Vcc < 2.7V (80mA to 100A with 
a supply of 5.5V), see Read Mode DC Charac- 
teristics Table for details. The M27W101 is placed 
in the standby mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs are in a high impedance state, inde- 
pendent of the G input. 


Two Line Output Control 


Because OTP ROMs are usually used in larger 
memory arrays, this product features a 2 line con- 


Table 3. Operating Modes 


Output Disable 


Note: X = Vin or Vit, Vio = 12V + 0.5V 


Table 4. Electronic Signature 
Manufacturer’s Code | va | 


ae ae ee ae | Ag 
ae ee a ae ee 

| OutputDisable | Mem | |X 

Progam | Me | Mm | nPulse |X | Vee | ataln 
a ee 
ae eae ee Oe ae ee 
a 


trol function which accommodates the use of mul- 
tiple memory connection. The two line control func- 
tion allows : 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS OTP ROMs require careful decoupling of 
the devices. The supply current, Icc, has three 
segments that are of interest to the system de- 
signer: the standby current level, the active current 
level, and transient current peaks that are pro- 
duced by the falling and rising edges of E. The 
magnitude of the transient current peaks is de- 
pendent on the capacitive and inductive loading of 
the device at the output. 


| Vee | a0-a7 
Data Out 
| Vocorvss | HZ | 


Vpp - 
X 
X Hi-Z 

Vpp 
IH Vpp 
x 
x 
Vi 


a0 | Hex bat 
a 


‘ Vit 


20h 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4 to 2.4V 


Input and Output Timing Ref. Voltages 0.8 to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


Cy = 100pF 


C,_ includes JIG capacitance 


Al00826 


Al00828 


Table 5. Capacitance ™) (Ta = 25 °C, f = 1 MHz) 


Note: 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics ™ 
(Ta = -20 to 70 °C; Vcc = 2.7V to 5.5V unless specified; Vpp = Vcc) 


symbol Test Condition | Min | Max | Unit 
Input Leakage Curren OV < Vw Vor posto | 
Output Leakage Current OV < Vout < Vcc +10 


E = Vi, G= Vit, lour = OMA, 
f = 5MHz, Vcc < 2.7V 


E= VIL, Ge Vit, lout = OMA, 
f = 5MHz, Vcc = 5.5V 


ee! 
| Lacieed 
i Ga 

oe 

ea 

= 

— 

a 


loc Supply Current 


es ee 
[ve [nputtowvotage dP 
Tin [inputtigh votage | Sd 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output is Vcc +0.5V. 
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Table 7. Read Mode AC Characteristics “) 
(Ta = —20 to 70 °C; Vcc = 2.7V to 5.5V unless specified; Vpp = Vcc) 


M27W101 
Symbol Parameter 


450 Te. 
Address Valid to Output Valid = | E= Vu, @=Vi ioe eee Fae 


eer Transition to 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 
2. Sampled only, not 100% tested. 


Test Condition 


Figure 5. Read Mode AC Waveforms 


DATA OUT 


A100713 
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Table 8. Programming Mode DC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vep = 12.75V + 0.25V) 


Test Condition 
Input Leakage Current 


Proveiage 


Note: 1 Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


Table 9. Programming Mode AC Characteristics “ 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Ta 


t t Chip Enable Low to 
ake a Program Low 


Program Pulse Width 


t Program High to Input 
DH | Transition 


' t Input Transition to Output 

ORC OES | Enable Low 

t Output Enable Low to 

ERY Output Valid 
serene 

t t Output Enable High to 

EN AH | Address Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested 
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Figure 6. Programming and Verify Modes AC Waveforms 


tAVPL 
DATA IN 
tQVPL 


tVPHPL 


tVCHPL 


DATA OUT i 


“<< PROGRAM ————>—— VERIFY ———>> 


DEVICE OPERATION (cont'd) 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1uF ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
Capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Al00714 


Programming 


The M27W101 has been designed to be fully com- 
patible with the M27C1001. As a result the 
M27W101 can be programmed as the M27C1001 
on the same programmers applying 12.75V on Vpp 
and 6.25V on Vcc. The M27W101 has the same 
electronic signature and uses the same PRESTO 
Il algorithm . 


When delivered, all bits of the M27W101 are in the 
"{" state. Data is introduced by selectively pro- 
gramming "Os" into the desired bit locations. Al- 
though only "0s" will be programmed, both "1s" and 
"Os" can be present in the data word. The 
M27W101 is in the programming mode when Vpp 
input is at 12.75V, and E and P are at TTL-low. The 
data to be programmed is applied 8 bits in parallel 
to the data output pins. The levels required for the 
address and data inputs are TTL. Vcc is specified 
to be 6.25V + 0.25V. 
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Figure 7. Programming Flowchart 


Voc = 6.25V, Vpp = 12.5V 


P = 100us Pulse 


Ct) a 


CHECK ALL BYTES 
1st: Voc = 6V 
2nd: Voc = 4 2V 
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PRESTO Il Programming Algorithm 


PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 13 seconds. Program- 
ming with PRESTO II involves in applying a se- 
quence of 100us program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over- 
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program pulse is applied since the verify in MAR- 
GIN MODE provides necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27VW0O1s in parallel 
with different data is also easily accomplished. 
Except for E, all like inputs including G of the 
parallel M27W101 may be common. A TTL low 
level pulse applied to a M27W101’s E input, with P 
low and Vpp at 12.75V, will program that M27W101. 
A high level E input inhibits the other M27W101s 
from being programmed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with E 
and G at Vit, P at Vin, Vpp at 12.75V and Vcc at 
6.25V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code that will identify its manufac- 
turer and type. This mode is intended for use by 
programming equipment to automatically match 
the device to be programmed with its correspond- 
ing programming algorithm. This mode is functional 
in the 25°C + 5°C ambient temperature range that 
is required when programming the M27W101. To 
activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line AQ of the 
M27W101, with Vpp = Vcc = 5V. Two identifier 
bytes may then be sequenced from the device 
outputs by toggling address line AO from Vit to Vin. 
All other address lines must be held at Vit during 
Electronic Signature mode. 


Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (AO=Vin) the device identifier code. For 
the SGS-THOMSON M27W101, these two identi- 
fier bytes are given in Table 4 and can be read-out 
on outputs QO to Q7. Note that the M27W101 and 
M27C1001 have the same identifier bytes . 


MSON 


MICROELECTRONICS 


176 


M27W101 


ORDERING INFORMATION SCHEME 


Example: M27W101 -150 K 6 TR 


Temperature Range 


-150 150 ns K  PLCC32 1 Oto 70°C TR Tape & Reel 
-200  200ns N  TSOP32 4  -20to 70°C Packing 
8 x 20mm 


For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory 


Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLOC32 


Drawing 1s out of scale 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing is out of scale 
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M27C1024 


1 Megabit (64K x16) UV EPROM and OTP ROM 


=» FAST ACCESS TIME: 70ns 


# COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 


=» LOW POWER "CMOS" CONSUMPTION: 
— Active Current 35mA 
— Standby Current 100uA 

m PROGRAMMING VOLTAGE: 12.75V 


=» ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 


= PROGRAMMING TIME of AROUND 6 sec. 
(PRESTO I] ALGORITHM) 


DESCRIPTION 


The M27C1024 is a 1 Megabit UV erasable and 
electrically programmable read only memory 
(EPROM). It is organized as 65,536 words by 16 
bits. 


The 40 pin Ceramic Frit Seal Window package has 
a transparent lid which allows the user to expose 
the chip to ultraviolet light to erase the bit pattern. 
A new pattern can then be written to the device by 
following the programming procedure. 


For application where the content is programmed 
only one time and erasure is not required, the 
M27C1024 is offered in a Plastic Leaded Chip 
Carrier package. 


Table 1. Signal Names 
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FDIP40W (F) 


PLCC44 (C) 


TSOP40 (N) 
10x 14mm 


Figure 1. Logic Diagram 


4 M27C1024 
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Figure 2A. DIP Pin Connections Figure 2B. LCC Pin Connections 


M27C1024 


Al00704 


A100703 


Warning: NC = No Connection. Warning: NC = No Connection. 


Figure 2C. TSOP Pin Connections DEVICE OPERATION 


The modes of operations of the M27C1024 are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on 
AQ for Electronic Signature. 


Read Mode 


The M27C1024 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of toe 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-teLav. 


Standby Mode 


The M27C1024 has a standby mode which re- 
duces the active current from 35mA to 100A. 


The M27C1024 is placed in the standby mode by 
applying a TTL high signal to the E input. When in 
the standby mode, the outputs are in a high imped- 
ance state, independent of the G input. 


Al01582 


Warning: NC = No Connection. 
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Table 2. Absolute Maximum Ratings ™ 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table “Absolute Maximum Ratings” 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


Table 3. Operating Modes 


Note: X = Vinor Vit, Vio = 12V +0.5V 


Table 4. Electronic Signature 


Two Line Output Control 


Because EPROMs are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


Oh 
8Ch 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 


Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4V to 2.4V 
Input and Output Timing Ref. Voltages  0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


T wee | C= 100pF 


C,_ includes JIG capacitance 


Al00826 
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Table 5. Capacitance “) (Ta = 25 °C, f = 1 MHz) 


Symbol Test Condition | Min 
input Capacitance p Mweov | 
Output Capacitance PMour=ov | 


Note: 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics ™ 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 105 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 


Symbol Test Condition 
V 


tee Input Leakage Current OV < Vins Vec 
(te 3 Output Leakage Current OV < Vout $ Vcc 


| Min | 
lu a 
lLo Lee 
: sonnets | 
| toor__| Supply Current Standby) TL | =v | 
ccs | Supp Gun in) owo8 | Esvee-o=v [| [a 
a oe 
Twi [putin tage 
| vm |inputHignvotage || 
| Vor} Outputtowvottage | du tma | 
poy Raat eine Ts gh 2} 


Notes: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously with or after Vep 
2 Maximum DC voltage on Output ts Vec +0.5V 


3 
2 
4 
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Table 7A. Read Mode AC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 105 °C; Voc = 5V + 5% or SV + 10%; Vep = Voc) 


™“ a ae 


| 0 | 0 | to 

[Min | Max | Min | Max | Min [Max | Min | Max 
| two | [esperar [eevut-ve] || fom] fs] fm] 
cov [ex feugait? | seve | [re] fo] oe | [| oe 
jo |e [Bgatareire | em | fa] fol [os] [| 
seams’ | sem | o |e] 0 |] 0 || o || m 
warren | e-w | o [oo] || 0 || o |e] 
Ctestremwr™ J@=eS-vefe | fo] [ol [ol | m 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep 
2 Sampled only, not 100% tested. 


M27C1024 


Test Condition -70 


Table 7B. Read Mode AC Characteristics “) 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 105 °C; Vcc = 5V + 5% or 5V + 10%; Vepp = Vcc) 


M27C1024 
Symbol Parameter 


Address Valid to Output Valid E=Vn, G=Vn 
| ter =| toe Chip Enable Low to Output Valid 


E 

E 

Chip Enable High to Output Hi-Z 

Output Enable High to Output Hi-Z 
OH 


t t Address Transition to = = 
ca Output Transition = 


Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously with or after Vee 
2 Sampled only, not 100% tested. 


tc i 
ox_fow 
t 
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Figure 5. Read Mode AC Waveforms 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMSs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer : 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
transient current peaks is dependent on the capaci- 
_tive and inductive loading of the device at the 
output. The associated transient voltage peaks 
can be suppressed by complying with the two line 


output control and by properly selected decoupling . 


capacitors. It is recommended that a 0.1uF ce- 
ramic capacitor be used on every device between 
Vcc and Vss. This should be a high frequency 
capacitor of low inherent inductance and should be 
placed as close to the device as possible. In addi- 
tion, a 4.7uF bulk electrolytic capacitor should be 
used between Vcc and Vss for every eight devices. 


5 ee Ae ky7_ SGS-THO 


DATA OUT 


Al00705 


The bulk capacitor should be located near the 
power supply connection point. The purpose of the 
bulk capacitor is to overcome the voltage drop 
caused by the inductive effects of PCB traces. 


Programming 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27C1024 are in the "1" 
State. Data is introduced by selectively program- 
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and "Os" 
can be present in the data word. The only way to 
change a"0"toa"1"is by die exposure to ultraviolet 
light (UV EPROM). The M27C1024 is in the pro- 
gramming mode when Vpp input is at 12.75V, and 
E and P are at TTL-low. The data to be pro- 
grammed is applied, 16 bits in parallel, to the data 
output pins. The levels required for the address 
and data inputs are TTL. Vcc is specified to be 
6.25V + 0.25V. 


SON 


M 
MICROELECTRONICS 
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Table 8. Programming Mode DC Characteristics ) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Test Condition 
Input Leakage Current 


Output High Voltage TTL lon = 400A 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vpp. 


Table 9. Programming Mode AC Characteristics “ 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


[symicr [at [Parmar ‘| Teton 
eS oe 
Tm | es [pneiierapantn 
ne | ts | YrtiinPeranion | 
Tere | tes [Vestohi Pega toy | 
en | ee [eeenmnte erent | 

TT 

er 


Program High to Input Transition 


Input Transition to Output Enable 
Low 


Output Enable High to Output Hi-Z 


t Output Enable High to Address 
Shen Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vpp. 
2. Sampled only, not 100% tested. 


taxGL toes 
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Figure 6. Programming and Verify Modes AC Waveforms 


VALID 


tAVPL 


DATA IN { DATAOUT } OUT 


_ ime a 


tELPL 


“<< PROGRAM ———>———- VERIFY ———> 
A!00706 


Figure 7. Programming Flowchart PRESTO II Programming Algorithm 


PRESTO Il Programming Algorithm allows pro- 
gramming of the whole array with a guaranteed 
margin, in a typical time of 6.5 seconds. Program- 
Voc = 6.25V, Vpp = 12.5V ming with PRESTO II consists of applying a se- 
quence of 100 us program pulses to each word until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 
\ matically activated in order to guarantee that each 
cell is programmed with enough margin. No over- 

——" program pulse is applied since the verify in MAR- 
GIN MODE provides necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27C1024s in parallel 
with different data is also easily accomplished. 
Except for E, all like inputs including G of the 
parallel M27C1024 may be common._A TTL low 
level pulse applied to a M27C1024’s E input, with 
P low and Vpp at 12.75V, will program that 
M27C1024. A high level E input inhibits the other 


CHECK ALL WORDS 


ist: Voc = 6V M27C 1024s from being programmed. 
ane NCC = ey Program Verify 
Riogieas A verify (read) should be performed on the pro- 


grammed bits to determine that they were correctly 
programmed. The verify is accomplished with E 
and G at Vit, P at Vin, Vep at 12.75V and Vcc at 
6.25V. 
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Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. this mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27C1024. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line AY of the M27C1024 with Vpp = 
Vcc = 5V. Two identifier bytes may then be se- 
quenced from the device outputs by toggling ad- 
dress line AO from Vi to Vin. All other address lines 
must be held at Vit during Electronic Signature 
mode. Byte 0 (A0=Vi_) represents the manufac- 
turer code and byte 1 (AO=Vjn) the device identifier 
code. For the SGS-THOMSON M27C1024, these 
two iden-tifier bytes are given in Table 4 and can 
be read-out on outputs QO to Q7. 


ORDERING INFORMATION SCHEME 


Example: 


Vcc Tolerance 


M27C1024 -12 X F 


M27C1024 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristics of the M27C1024 is 
such that erasure begins when the cells are ex- 
posed to light with wavelengths shorter than ap- 
proximately 4000 A. It should be noted that 
sunlight and some type of fluorescent lamps have 
wavelengths in the 3000-4000 Arange. Research 
shows that constant exposure to room level fluo- 
rescent lighting could erase a typical M27C 1024 in 
about 3 years, while it would take approximately 1 
week to cause erasure when exposed to direct 
sunlight. If the M27C1024 is to be exposed to 
these types of lighting conditions for extended pe- 
riods of time, it is suggested that opaque labels be 
put over the M27C1024 window to prevent uninten- 
tional erasure. The recommended erasure proce- 
dure for the M27C1024 is exposure to short wave 
ultraviolet light which has wavelength 2537 A. The 
integrated dose (i.e. UV intensity x exposure time e) 
for erasure should be a minimum of 15 W-sec/cm¢. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 n.W/cm* power rating. The M27C1024 
should be placed within 2.5 cm (1 inch) of the lamp 
tubes during the erasure. Some lamps have a filter 
on their tubes which should be removed before 
erasure. 


1 xX 


Temperature Range 


70ns X + 5% F FDIP40W 1 Oto70°C X Additional 
-20 -80ns blank + 10% C PLCOC44 6 -40 to 85°C eon 
90 90ns N TSOP40 7 -40to105°c |= a 
10 100ns 10 x 14mm 
12 120ns 
15 150ns 
20 200ns 
25 —-250ns 


For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 


catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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FDIP40W - 40 pin Ceramic Frit-seal DIP, with window 


FDIP40W 


FDIPW-a 


Drawing 1s out of scale 
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PLCC44 - 44 lead Plastic Leaded Chip Carrier, square 


PLOC44 


Drawing |s out of scale 
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TSOP40 - 40 lead Plastic Thin Small Outline, 10 x 14mm 


TSOP40 


Drawing is out of scale 
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2 Megabit (256K x 8) UV ERROM and OTP ROM 


=» VERY FAST ACCESS TIME: 70ns 


=» COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 


=» LOW POWER "CMOS" CONSUMPTION: 
— Active Current 30mA 
— Standby Current 100A 

=» PROGRAMMING VOLTAGE: 12.75V 

=» ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 


» PROGRAMMING TIMES of AROUND 24sec. 
(PRESTO II ALGORITHM) 


DESCRIPTION 


The M27C2001 is a high speed 2 Megabit UV 
erasable and programmable memory (EPROM) 
ideally suited for microprocessor systems requiring 
large programs. Itis organised as 262,144 by 8 bits. 


The 32 pin Window Ceramic Frit-Seal Dual-in-Line 
and Leadless Chip Carrier packages have trans- 
parent lids which allow the user to expose the chip 
to ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow- 
ing the programming procedure. 


For applications where the content is programmed 
only one time and erasure is not required, the 
M27C2001 is offered in both Plastic Leaded Chip 
Carrier and Plastic Thin Small Outline packages. 


Table 1. Signal Names 


(ee Cl 
Ce 
ag 
ae 


Program Supply 
Supply Voltage 


March 1995 


t 
1 


FDIP32W (F) 


EN 


K \ 
a 


a 


PLCC32 (C) TSOP32 (N) 


8 x 20mm 


Figure 1. Logic Diagram 
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Figure 2A. DIP Pin Connections Figure 2B. LCC Pin Connections 


: M27C2001 ‘ 


A!00718 


Al00717 


Figure 2C. TSOP Pin Connections DEVICE OPERATION 


The modes of operations of the M27C2001 are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on AQ 
for Electronic Signature. 


Read Mode 


The M27C2001 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of teLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-taLav. 


Standby Mode 


The M27C2001 has a standby mode which re- 
AIO1153B duces the active current from 30mA to 100A. The 
M27C2001 is placed in the standby mode by ap- 
plying a CMOS high signal to the E input. When in 
the standby mode, the outputs are in a high imped- 
ance state, independent of the G input. 


M27C2001 


(Normal) 
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Table 2. Absolute Maximum Ratings ") 


FV | Input or Output Voltages (except AQ) 


a a ae a a 


Supply Voltage 
AQ Voltage —2 to 13.5 


M27C2001 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings” 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output ts -0 5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


Table 3. Operating Modes 


Electronic Signature Vit 


Note: X = Vin or Vit, Vio = 12V + 0.5V 


Table 4. Electronic Signature 


| tdentitier | ao_| a7 | ae | 
Manufacturer’s Code carams 
[DeviceCode | Vw | 0 | 1 | 


Two Line Output Control 


Because EPROMS are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 
b. complete assurance that output bus contention 
will not occur. 


| os | as | as | a2 
ps fo fo fo 
pt to fol o | 


Vcc 


| at | ao | Hex Data 
po | o | an 
po fa 


1 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4V to 2.4V 


Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


CL = 100pF 


C,_ includes JIG capacitance 
Al00828 


Symbol 
Input Capacitance 
Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vepp = Voc) 


=a Input Leakage Current OV< Vins Vcc 
Es er. Output Leakage Current OV < Vout $ Vcc 


E=Vu, G= Vi, 


Supply Current (Standby) TTL 
Supply Current (Standby) CMOS E > Vcc —0.2V 
[er [Progam Curent | Vm Vec 


lu 
ILo 
lec 
V Output High Voltage TTL loH = —400LA 
OH 
Output High Voltage CMOS lon = —100nA 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output is Vec +0.5V. 


’ 
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Table 7A. Read Mode AC Characteristics “) 
(Ta = 0 to 70 °C or -40 to 85 °C; Veco = 5V + 5% or 5V + 10%; Vep = Voc) 


M27C2001 
Symbol Parameter 


7o_| -80 | -90 | 
Address Valid to Output Valid | E= Vu, @= Vin 


Test Condition 


Min | Max! win 

i | fo] 

| trav | toe _|Chip Enable Low to Output Vaid |  G=Vu | | 70] 
[Output Enable Low to Output valid] E=Vn | | 95 |__| 
i 0 | 30 | 0 | 

oad 


w 
Oo 


Output Enable High to Output Hi-Z 


Address Transition to = = 
o 
Table 7B. Read Mode AC Characteristics 


(Ta = 0 to 70 °C or —-40 to 85 °C; Vcc = 5V + 5% or SV + 10%; Vpp = Voc) 


M27C2001 
Symbol Parameter Test Condition oe 
Ad 


| terov | toe [Chip Enable Low to Output Vaid | G=vi__ |__| 100 

| tcrev | toe _|Output Enable Low to Output Valid} —E=Vi_| 50 | | 60 | 
| tevoz | tor [Chip Enable High to OutputHi-Z | G=Vi__| 

| tcvaz™ | tor [Output Enable High to Output HiZ|_E = 

Output Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Ver. 
2. Sampled only, not 100% tested 


tceE 
i 
Chip Enable High to Output Hi-Z 
OH = 


tcE 
toe 
tor 
tor 

OH 


Figure 5. Read Mode AC Waveforms 


DATA OUT 
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Table 8. Programming Mode DC Characteristics 
(Ta = 25 °C; Vcc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Parameter 


Input Leakage Current 


Supply Current 


Program Current 


AQ Voltage 


Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vpp. 


Table 9. Programming Mode AC Characteristics “ 
(TA = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Input Transition to Output 
Enable Low 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2 Sampled only, not 100% tested 
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Figure 6. Programming and Verify Modes AC Waveforms 


VALID 


tAVPL 
{ —s«DATAIN. { —s«DATAIN. 


DATA a 


tVPHPL 


= —t f Ie 


_ cme — 


tELPL 


tPLPH a i ee tQXGL 


<———_——— PROGRAM ———>———_ VERIFY ———> 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer : 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1uF ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 


Al00720 


between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point.The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Programming 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27C2001 are in the "1" 
state. Data is introduced by selectively program- 
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and "Os" 
can be present in the data word. The only way to 
change a "0" to a"1" is by die exposition to ultra- 
violet light (UV EPROM). The M27C2001 is in the 
programming mode when Vpp input is at 12.75V, 
and E and P are at TTL-low. The data to be pro- 
grammed is applied 8 bits in parallel to the data 
output pins. The levels required for the address and 
data inputs are TTL. Vcc is specified to be 6.25V 
tO. 25V. 
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Figure 7. Programming Flowchart 


Voc = 6 25V, Vpp = 12.5V 


P = 100us Pulse 


CHECK ALL BYTES 
1st: Voc = 6V 
2nd: Vcc = 42V 
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PRESTO II Programming Algorithm 


PRESTO II Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, in a typical time of 26.5 seconds. Program- 
ming with PRESTO II consists of applying a se- 
quence of 100us program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over- 
program pulse is applied since the verify in MAR- 
GIN MODE provides the necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27C2001s in parallel 
with different data is also easily accomplished. 
Except for E, all like inputs including G of the 
parallel M27C2001 may be common. A TTL low 
level pulse applied to a M27C2001’s E input, with 
P low and Vpp at 12.75V, will program that 
M27C2001. A high level E input inhibits the other 
M27C2001s from being programmed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with E 
and G at Vit, P at Vin, Vpp at 12.75V and Vcc at 
6.25V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. this mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27C2001. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line AQ of the M27C2001 with 
Vpp=Vcc=5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from Vit to Vin. All other address 
lines must be held at Vit during Electronic Signa- 
ture mode. Byte 0 (AO=ViL) represents the manu- 
facturer code and byte 1 (AO=Vin) the device 
identifier code. For the SGS-THOMSON 
M27C2001, these two identifier bytes are given in 
Table 4 and can be read-out on outputs QO to Q7. 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristics of the M27C2001 are 
such that erasure begins when the cells are ex- 
posed to light with wavelengths shorter than ap- 
proximately 4000 A. It should be noted that sunlight 
and some type of fluorescent lamps have wave- 
lengths in the 3000-4000 Arange. Data shows that 
constant exposure to room level fluorescent light- 
ing could erase a typical M27C2001 in about 3 
years, while it would take approximately 1 week to 
cause erasure when exposed to direct sunlight. If 
the M27C2001 is to be exposed to these types of 
lighting conditions for extended periods of time, it 
is suggested that opaque labels be put over the 
M27C2001 window to prevent unintentional era- 
sure. The recommended erasure procedure for the 
M27C2001 is exposure to short wave ultraviolet 
light which has wavelength of 2537 A. The inte- 
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cmé. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 W/cm? power rating. The M27C2001 
should be placed within 2.5 cm (1 inch) of the lamp 
tubes during the erasure. Some lamps have a filter 
on their tubes which should be removed before 
erasure. 
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ORDERING INFORMATION SCHEME 


Example: M27C2001 -80 X F 1 X 


Temperature Range 


70 ns x + 5% F  FDIP32W 1 0to70°C Additional 
20 80ns blank + 10% L LCCC32W 6 -40t085°C ail 

-90 90 ns C  PLCC32 TR : a 
10  100ns N  TSOP32 

-12 120 ns 8 x 20mm 

-15 150 ns 

-20 200 ns 

-25 250 ns 


For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 
catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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FDIP32W - 32 pin Ceramic Frit-seal DIP, with window 


0.200 


ee et: 0.022 


FDIP32W 


Drawing ts out of scale 


10/13 . 
—_______ kyr SRS, THOMSON 
202 


M27C2001 


LCCC32W - 32 lead Leadless Ceramic Chip Carrier, with window 


LOCC32W 


Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


Drawing is out of scale 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing Is out of scale 
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M27V201 
LOW VOLTAGE 


2 Megabit (256K x 8) UV EPROM and OTP ROM 


a LOW VOLTAGE READ OPERATION: 
3V to 5.5V 


=» ACCESS TIME: 200 and 250ns 

=» LOW POWER "CMOS" CONSUMPTION: 
— Active Current 15mA 
— Standby Current 20uA 


=» SMALL PACKAGES for SURFACE 
MOUNTING: 


— Ceramic: LCCC32W, ultra-thin 2.8mm (max) 
height 
— Plastic: PLOC32 and TSOP32 
=» PROGRAMMING VOLTAGE: 12.75V 


» PROGRAMMING TIMES of AROUND 24sec. 
(PRESTO Il ALGORITHM) 


=» M27V201 is PROGRAMMABLE as M27C2001 
with IDENTICAL SIGNATURE 


DESCRIPTION 


The M27V201 is a low voltage, low power 2 Mega- 
bit electrically programmable memory (EPROM), 
ideally suited for handheld and portable microproc- 
essor systems requiring large programs. Itis organ- 
ized as 262,144 by 8 bits. 

The M27V201 operates in the read mode with a 
supply voltage as low as 3V. The decrease in 
operating power allows either a reduction of the 
size of the battery or an increase in the time be- 
tween battery recharges. 


Table 1. Signal Names 


es 
— 


Program Supply 
Supply Voltage 


March 1995 


LCCC32W (L) 


PLCC32 (kK) 


TSOP32 (N) 
8 x 20mm 


Figure 1. Logic Diagram 


M27V201 


Al00693B 
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Figure 2A. LCC Pin Connections 


Al00694 


Temperature Under Bias 


Ambient Operating Temperature —40 to 125 


Figure 2B. TSOP Pin Connections 


M27V201 
(Normal) 


Al01154B 


Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" 
may Cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns 


DESCRIPTION (cont'd) 


The M27V201 can also be operated as a standard 
2 Megabit EPROM (similar to M27C2001) with a 
5V power supply . 

The 32 pin Window, Leadless Chip Carrier package 
has a transparent lid which allows the user to 


expose the chip to ultraviolet light to erase the bit 
pattern. A new pattern can then be written to the 
device by following the programming procedure. 
For applications where the content is programmed 
only one time and erasure is not required, the 
M27V201 Its offered in both Plastic Leaded Chip 
Carrier and Plastic thin Small Outline packages. 
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DEVICE OPERATION 


The modes of operation of the M27V201 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on AQ for Elec- 
tronic Signature. 


Read Mode 


The M27V201 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of taLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-taLav. 


Standby Mode 


The M27V201 has a standby mode which reduces 
the active current from 15mA to 20pA with low 
voltage operation Vcc < 3.2V (30mA to 100A with 
a supply of 5.5V), see Read Mode DC Charac- 
teristics Table for details. The M27V201 is placed 
in the standby mode by applying a CMOS high 


Table 3. Operating Modes 


Output Disable | ov 


Program Inhibit 
Standby 


Note: X = Vin or Vii, Vio = 12V + 0.5V 


Table 4. Electronic Signature 


| Aa 

Vu , 

Vu IH 

Vi f 
pVerty Tee 

Vi x 

Vi x 

V 


| ao | a7 | as | os | as | os | a2 | at | ao | Hexdata 


[ene 
Ttanatecrers Gade [vu | o | o [io fo [o]o|o| am 
Poevcocoe [vw fo f+t1]olfo,o]e[+]m 
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signal to the E input. When in the standby mode, 
the outputs are in a high impedance state, inde- 
pendent of the G input. 


Two Line Output Control 


Because EPROMSs are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows : 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


System Considerations 
The power switching characteristics of Advanced 
CMOS EPROMSs require careful decoupling of the 


devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer: 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 


Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4 to 2.4V 
Input and Output Timing Ref. Voltages 0.8 to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


C,_ includes JIG capacitance 
Al00828 


Input Capacitance 
Output Capacitance Vout = OV 


Note: 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics “ 
(Ta = 0 to 70 °C or —40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vpp = Vcc) 


Test Condition 
tn | Input Leakage Current OV <Vin< Voc 
Pie os Output Leakage Current OV < Vout < Vcc 


E=Vu, G= Vi, lour = OMA, 
f = 5MHz, Vcc < 3.2V 


| Min 

— 

esas 
loc Supply Current = — a 

ae 

re 

ea 

a 

| 03 | 


|_tep | Program Current | Vero 

[Ve [nputtow Votage iP SS*dSC 
| vin | inputtighvotage | | Veco | 
| Vo. | OutputLowVotage | tau =2tma | || 
jos Suotton epee} __taueAtQgh_{_24— 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output is Vcc +0.5V. 
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Table 7. Read Mode AC Characteristics “) 
(Ta = Oto 70 °C or —40 to 85 °C; Vcc = 8V to 5.5V unless specified; Vpp = Vcc) 


“ oe 


Address Valid to Output Valid E=Vi, G= 

| taev | tee _| Chip Enable Low to Output Valid 200 250 

| tovav | toe Output Enable Low to Output Valid 100 120 
[_tor_|or 


Chip Enable High to Output Hi-Z Vit } 80 | o | 80 | ns 


' Address Transition to 
pas Output Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 


tce 
toe 
tor 
tor 
toH 


Figure 5. Read Mode AC Waveforms 


DATA OUT 


Alo0719 
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Table 8. Programming Mode DC Characteristics (1) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


er 


Input Low Voltage 


Input High Voltage 


Output Low Voltage lo. =2.1MA 
Output High Voltage TTL lon = —400nA 


Table 9. Programming Mode AC Characteristics ™ 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Toymbat [at [Parameter | TestConation 
wm | tus | Adios Vai Progam Low 
Twn | tes | put Vaio Progam Low 


t t Chip Enable Low to 
aie oe Program Low 


t Program Pulse Width 


Program High to Input 


Input Transition to Output 
taxa fo&S | Enable Low 
t Output Enable Low to 
ene Output Valid 
(2) Output Enable High to 
'eHaz Output Hi-Z 
t Output Enable High to 
orien Address Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2 Sampled only, not 100% tested. 


tas 
tos 
PW 
tbH 
toe 
DFP 
taH 
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Figure 6. Programming and Verify Modes AC Waveforms 


\ VALID 


tAVPL 


DATA IN 


tQVPL 


tVPHPL 


tPHQX 


Tew pl ; pence 


DATA OUT ——a 


a c= 


tELPL 


tPLPH s <i oe tQXGL 
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DEVICE OPERATION (cont’d) 


the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
capacitive and inductive loading of the device at the 
output. 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1u.F ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Al00720 


Programming 


The M27V201 has been designed to be fully com- 
patible with the M27C2001. As a result the 
M27V201 can be programmed as the M27C2001 
on the same programmers applying 12.75V on Vpp 
and 6.25V on Vcc. The M27V201 has the same 
electronic signature and uses the same PRESTO 
I} algorithm . 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27V201 are in the "1" 
state. Data is introduced by selectively program- 
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and "Os" 
can be present in the data word. The only way to 
change a"0" toa"1" is by die exposure to ultraviolet 
light (UV EPROM). The M27V201 is in the pro- 
gramming mode when Vpp input is at 12.75V, and 
E andP are at TTL-low. The data to be programmed 
is applied 8 bits in parallel! to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vcc is specified to be 6.25V + 0.25V. 
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Figure 7. Programming Flowchart 


Voc = 6.25V, Vpp = 12.5V 


P = 100us Pulse 


fen Ea 


CHECK ALL BYTES 
Ist: Voc = 6V 
2nd: Vcc = 4.2V 


A\00715B 


PRESTO Ii Programming Algorithm 


PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 26.5 seconds. Program- 
ming with PRESTO Il involves in applying a se- 
quence of 100us program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over- 
program pulse is applied since the verify in MAR- 
GIN MODE provides necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27V201s in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs including G of the parallel 
M27V201 may be common. A TTL low level pulse 
applied to a M27V201’'s E input, with P low and Vpp 
at 12.75V, will program that M27V201. A high level 
E input inhibits the other M27V201s from being 
programmed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with E 
and G at Vit, P at Vin, Vep at 12.75V and Vcc at 
6.25V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27V201. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line AQ of the M27V201, with Vpp = Vcc 
= 5V. Two identifier bytes may then be sequenced 
from the device outputs by toggling address line AO 
from Vit to Vin. All other address lines must be held 
at Vi_ during Electronic Signature mode. 


Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (AO=V\p) the device identifier code. For 
the SGS-THOMSON M27V201, these two identi- 
fier bytes are given in Table 4 and can be read-out 
on outputs Q0 to Q7. Note that the M27V201 and 
M27C2001 have the same identifier bytes . 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristics of the M27V201 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000A range. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27V201 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M27V201 is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 
opaque labels be put over the M27V201 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27V201 is exposure to 
short wave ultraviolet light which has a wavelength 
of 2537A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm*. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra- 
violet lamp with 12000 uW/cm? power rating. The 
M27V201 should be placed within 2.5 cm (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re- 
moved before erasure. 
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ORDERING INFORMATION SCHEME 


Example: M27V201 -200 K 6 TR 


Temperature Range 


-200 200 ns L LCCC32W 1 Oto70°C TR Tape & Reel 
-250 250ns K  PLCC32 6 40 to 85°C Packing 
N  TSOP32 
8 x 20mm 


For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory 


Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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M27V201 


LCCC32W - 32 lead Leadless Ceramic Chip Carrier, square window 


LCCC32W 


LCCCW-a 


Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLOC32 


Drawing is out of scale 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing ts out of scale 
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VERY LOW VOLTAGE 2 Megabit (256K x 8) OTP ROM 


=» VERY LOW VOLTAGE READ OPERATION: 
2.7V to 5.5V 


=» ACCESS TIME 
~ 150ns (Ta =0 to 70°C) 
— 200ns (Ta = —20 to 70°C) 
» LOW POWER CONSUMPTION 


— Active Current 15mA Ne at 
— Standby Current 20uA 

=» SMALL PACKAGES for SURFACE PLCC32 (K) TSOP32 (N) 
MOUNTING: PLCC32 and TSOP32 8 x 20mm 


= PROGRAMMING VOLTAGE: 12.75V 

= PROGRAMMING TIMES of AROUND 24sec. 
(PRESTO I! ALGORITHM) 

=» M27W201 is PROGRAMMABLE as 
M27C2001 with IDENTICAL SIGNATURE 


Figure 1. Logic Diagram 
DESCRIPTION 

The M27W201 is a very low voltage, low power 2 
Megabit One Time Programmable ROM, ideally 
suited for handheld and portable microprocessor 
systems requiring large programs. It is organized 
as 262,144 by 8 bits. 


The M27W201 operates in the read mode with a 
supply voltage as low as 2.7V at -20 to 70°C 
temperature range. The decrease in operating 
power allows either a reduction of the size of the 
battery or an increase in the time between battery 
recharges. The M27W201 can also be operated as 
a standard 2 Megabit EPROM (similar to 
M27C2001) with a 5V power supply . 


Table 1. Signal Names 


AQ -A17 Address Inputs 
QO - Q7 Data Outputs 


E Chip Enable 


Output Enable 


Program Supply 


AJ01359 


Vpp 
cc 


Vss Ground 
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Figure 2A. LCC Pin Connections 


M27W201 


Al01360 


Figure 2B. TSOP Pin Connections 


M27We201 
(Normal) 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output is -0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


DESCRIPTION (cont'd) 


For applications where the content is programmed 
only one time and erasure is not required, the 
M27W201 is offered in both Plastic Leaded Chip 
Carrier and Plastic Thin Small Outline packages. 


DEVICE OPERATION 


The modes of operation of the M27W201 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on A@ for Elec- 
tronic Signature. 
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Read Mode 


The M27W201 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of taLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-taLav. 

Standby Mode 

The M27W201 has a standby mode which reduces 
the active current from 15mA to 20uA with low 
voltage operation Vcc = 2.7V (30mA to 100A with 
a supply of 5.5V), see Read Mode DC Charac- 
teristics Table for details. The M27W201 is placed 
in the standby mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs are in a high impedance state, inde- 
pendent of the G input. 


Two Line Output Control 


Because OTP ROMs are usually used in larger 
memory arrays, this product features a 2 line con- 


Table 3. Operating Modes 


Output Disable ae 
cS a 


Note: X = Vin or Vit, Vio = 12V + 0.5V 


Table 4. Electronic Signature 


Manufacturer’s Code 


| P| a 

ae ae ee ee 

ee ee ae es 

_Puee [Xf vee | aia 
| vo 
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trol function which accommodates the use of mul- 
tiple memory connection. The two line control func- 
tion allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS OTP ROMs require careful decoupling of 
the devices. The supply current, Icc, has three 
segments that are of interest to the system de- 
signer: the standby current level, the active current 
level, and transient current peaks that are pro- 
duced by the falling and rising edges of E. The 
magnitude of the transient current peaks is de- 
pendent on the capacitive and inductive loading of 
the device at the output. 


| Ver | a0-a7 
| VocorVss | HiZ | 


| Ver | Data Out _ 
eee ee 
| vec | Codes _| 


| 20m 
| eth | 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4 to 2.4V 


Input and Output Timing Ref. Voltages 0.8 to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


T Cy = 100pF 


C,_ includes JIG capacitance 
Alo0828 


Note: 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics ") 
(Ta =—20 to 70 °C; Vcc = 2.7V to 5.5V unless specified; Vpp = Vcc) 


OV < Vout < Vcc 
f = 5MHZz, Vcc = 2.7V 


E= Vit, G= Vit, lout = OMA, 
f = 5MHz, Vcc = 5.5V 


| Min 
a 
fees 
Supply Current (Standby) |___E>Vec-02VVeo=27V | | 
ee 
| 03 
Loe 
| 24 


Supply Current 


TTL 
lcce2 = 
CMOS E > Vcc — 0.2V, Vcc = 5.5V 


Input Low Voltage 


ss 

fe eed 
vs [input high votage =| 
T ve [output tow votago | SC nim 
vy fosestetems [say 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output is Vcc +0.5V. 


restau Votage “08 
2.4 
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Table 7. Read Mode AC Characteristics 
(Ta =—20 to 70 °C; Vcc = 2.7V to 5.5V unless specified; Vep = Vcc) 


T 
™ ie Meu 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Ver. 
2. Sampled only, not 100% tested. 


Figure 5. Read Mode AC Waveforms 


DATA OUT 
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Table 8. Programming Mode DC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


[—Parameer | Testconation [win 
Ty | rpataoragocoren | vasvwsvm | 
—— io. |. 
[| Pegamcuret feed 
ee a 
i ae 
ae ro 
oon | 28 


Input Low Voltage 


ene 
iputhighvotago | 
Tre votage | its Ye 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 


Table 9. Programming Mode AC Characteristics “) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Tsymbot [at | Ponty | TeatCondiion [win | wor [Unt 
we |e [AdiocsVedoroamiw | st ets 
tm | tos | rputVaidio Pepamtow [es 


Program High to Input 
Transition 
flor 
t ' Output Enable Low to 
GLQV OE Output Valid 
see pe fw |e 
t t Output Enable High to 
anION AH | Address Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested 
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Figure 6. Programming and Verify Modes AC Waveforms 


VALID 


tAVPL 


{ = iDATAIN. = IN — OUT 


tVPHPL 


i | pealioes 


_ cas _ 


tELPL 


tQXGL 
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DEVICE OPERATION (cont'd) 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1uF ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 
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Programming 


The M27W201 has been designed to be fully com- 
patible with the M27C2001. As a result the 
M27W201 can be programmed as the M27C2001 
on the same programmers applying 12.75V on Vpp 
and 6.25V on Vcc. The M27W201 has the same 
electronic signature and uses the same PRESTO 
Il algorithm . 


When delivered, all bits of the M27W201 are in the 
"1" state. Data is introduced by selectively pro- 
gramming "Os" into the desired bit locations. Al- 
though only "Os" will be programmed, both "1s" and 
"Os" can be present in the data word. The 
M27W201 is in the programming mode when Vpp 
input is at 12.75V, and E and P are at TTL-low. The 
data to be programmed is applied 8 bits in parallel 
to the data output pins. The levels required for the 
address and data inputs are TTL. Vcc is specified 
to be 6.25V + 0.25V. 
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Figure 7. Programming Flowchart 


Voc = 6.25V, Vpp = 12.5V 


P = 100us Pulse 


CHECK ALL BYTES 
1st: Voc = 6V 
2nd: Voc = 4.2V 
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PRESTO Il Programming Algorithm 


PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 26.5 seconds. Program- 
ming with PRESTO II involves in applying a se- 
quence of 100us program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 
matically activated in order to guarantee that each 


cell is programmed with enough margin. No over- 
program pulse is applied since the verify in MAR- 
GIN MODE provides necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27W201s in parallel 
with different data is also easily accomplished. 
Except for E, all like inputs including G of the 
parallel M27W201 may be common. A TTL low 
level pulse applied to a M27W201’s E input, with P 
low and Vpp at 12.75V, will program that M27W201. 
A high level E input inhibits the other M27W201s 
from being programmed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with E 
and G at Vit, P at Vin, Vpp at 12.75V and Vcc at 
6.25V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code that will identify its manufac- 
turer and type. This mode is intended for use by 
programming equipment to automatically match 
the device to be programmed with its correspond- 
ing programming algorithm. This mode is functional 
in the 25°C + 5°C ambient temperature range that 
is required when programming the M27W201. To 
activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line A9 of the 
M27W201, with Vpp = Vcc = 5V. Two identifier 
bytes may then be sequenced from the device 
outputs by toggling address line AO from Vit to Vin. 
All other address lines must be held at Vit during 
Electronic Signature mode. 


Byte 0 (A0=ViL) represents the manufacturer code 
and byte 1 (AO=Vin) the device identifier code. For 
the SGS-THOMSON M27W201, these two identi- 
fier bytes are given in Table 4 and can be read-out 
on outputs QO to Q7. Note that the M27W201, 
M27V201 and M27C2001 have the same identifier 
bytes. 
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ORDERING INFORMATION SCHEME 


Example: M27wW201 -200 K 4 TR 


Temperature Range 


-150 150 ns K PLCC32 1 Oto70°C TR = Tape & Reel 
-200 200ns N  TSOP32 4 -20 to 70°C Packing 
8 x 20mm 


For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory 


Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office neare 


to you. 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


a 

a a 7 
, ——— 
aa 
al 
— 


10.92 0 380 0.430 
14.86 15.11 0.585 0.595 


13.89 14.10 0.547 0.555 
12.45 13.46 0.490 0.530 


SS Se 


1 eS 
a 


PLCOC32 


Drawing is out of scale 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing is out of scale 
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M27C4001 


4 Megabit (512K x 8) UV EPROM and OTP ROM 


=» VERY FAST ACCESS TIME: 70ns 


=» COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 


=» LOW POWER "CMOS" CONSUMPTION: 
— Active Current 30mA at 5MHz 
— Standby Current 100uA 

= PROGRAMMING VOLTAGE: 12.75V 


» ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 


=» PROGRAMMING TIMES of AROUND 48sec. 
(PRESTO Il ALGORITHM) 


DESCRIPTION 


The M27C4001 is a high speed 4 Megabit UV 
erasable and programmable memory (EPROM) 
ideally suited for microprocessor systems requiring 
large programs. Itis organised as 524,288 by 8 bits. 


The 32 pin Window Ceramic Frit-Seal Dual-in-Line 
and Leadless Chip Carrier packages have trans- 
parent lids which allow the user to expose the chip 
to ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow- 
ing the programming procedure. 


For applications where the content is programmed 
only one time and erasure is not required, the 
M27C4001 is offered in both Plastic Leaded Chip 
Carrier and Plastic Thin Small Outline packages. 


Table 1. Signal Names 


os 
a ae 
Ties | Sse 
es 


March 1995 


FDIP32W_ (F) 


LCCC32W (L) 


a 


PLCC32 (C) TSOP32 (N) 


8 x 20mm 


Figure 1. Logic Diagram 
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M27C4001 


Figure 2A. DIP Pin Connections Figure 2B. LCC Pin Connections 


9 M27C4001 , 
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Figure 2C. TSOP Pin Connections DEVICE OPERATION 


The modes of operations of the M27C4001 are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on AQ 
for Electronic Signature. 


Read Mode 


The M27C4001 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
M27C4001 pendent of device selection. Assuming that the 
(Normal) addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of teLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 


at least tavav-tcLav. 
Standby Mode 


The M27C4001 has a standby mode which re- 
Mane duces the active current from 30mA to 100LA. The 
M27C4001 is placed in the standby mode by ap- 
plying a CMOS high signal to the E input. When in 
the standby mode, the outputs are in a high imped- 
ance state, independent of the G input. 
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Table 2. Absolute Maximum Ratings ™ 


[Parameter dae 
Input or Output Voltages (except AQ) 


Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings” 
may Cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification ts not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum DC voltage on Input or Output is —-0.5V with possible undershoot to —2 OV for a period less than 20ns. Maximum DC 
voltage on Output Is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


Table 3. Operating Modes 


Output Disable 
Vin 


Vec or Vss Data Out 


Note: X = Vin or Vit, Vin = 12V + 0.5V 


Table 4. Electronic Signature 


jas | aa | os | oe | at | ao | Hexdata_ 
pf oo | o fo fo fo | am 
po fof ofoftots | am 


Manufacturer’s Code 
vm | o | 4 


Two Line Output Control For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 


Because EPROMs are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 


memory connection. The two line control function — Control bus. This ensures that all deselected mem- 
allows: ory devices are in their low power standby mode 
a. the lowest possible memory power dissipation, and that the output pins are only active when data 
b. complete assurance that output bus contention is required from a particular memory device. 

will not occur. 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4V to 2.4V 


Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


T ees |= (C= 100pF 


Al00826 C,_ includes JIG capacitance 


Al00828 


Table 5. Capacitance ™) (Ta = 25 °C, f = 1 MHz) 


Symbol 
Input Capacitance 
Cout Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


Figure 5. Read Mode AC Waveforms 


tELQV 
(TO oarscur TF} 


DATA OUT 
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Table 6. Read Mode DC Characteristics ™ 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vep = Voc) 


E=Vi, G=Vi, 
lout = OmA, f = 5MHz 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep 
2. Maximum DC voltage on Output is Vcc +0 5V 


Table 7A. Read Mode AC Characteristics 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 


Chip Enable Low to Output Valid 
OE 


Output Enable Low to Output Valid 35 
Chip Enable High to OutputHiZ | G=Vn | 0 | 30 
Output Enable High to Output Hi-Z | E=Vi | 0_| 30 | 


cers’ [e-wa-m[o | 


Table 7B. Read Mode AC Characteristics 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 


M27C4001 


laa aa onal ; — 
iin se 


[Min | Max| Min [Max 
| twav | taco [Address Valid to QutputValid — [E=Vi,G=Vu} [100] [120] | 150|_ns_ 
| teav | toe |ChipEnableLowtoOutputvaid | G=Vvi | [100] —{120|_—| 150] ns 
| taav | toe [Output Enable Lowto Output Vaid| E=Vn | | 50| | 60] | 60] ns_ 
| tevoz® | tor [Chip Enable High to OutputHiz |  G=Vu___| o | 30] 0 | 40 | 0 | 50| ns 
[| touoz® | tor [Output Enable High to Output Hi-Z | E=vu__|_ 0 | 30| 0 | 40| 0 | 50| ns _ 


Address Transition to = = 
ouput ianewen ee ol fo} fol fm 


Notes: 1 Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee 
2 Sampled only, not 100% tested. 


Test Condition 
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Table 8. Programming Mode DC Characteristics (1) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


[symbei | Parameter__[ Test Condion [tin 
a a 

[ww | Pregancuwen ewe Ym 
vu [wputtowvetage 
[Vn | tpaigh vonage dP SSC~idCe ew | 
Tv | outpttowvotage +d tm eat <i ido | 


Output High Voltage TTL lon = 400pA eS aa 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Ver. 


Table 9. Programming Mode AC Characteristics 
(Ta = 25 °C; Vcoc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Tan [Poenotr —~(|_enicanion 


Chip Enable Program Pulse 
tELEH tpw Width 
Chip Enable High to Input 
ES ee 


Input Transition to Output Enable 
taxGt toes Low 
Output Enable Low to Output 
tGLav toe Valid 
lie Enable High to Output 
t i Output Enable High to Address 
GHA an Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 
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Figure 6. Programming and Verify Modes AC Waveforms 


VALID 


tAVPL 


DATA IN DATA OUT 


tVPHEL 


tVCHEL 


<———— PROGRAM ————>«———- VERIFY ———>: 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer : 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
Capacitive and inductive loading of the device at the 
output. 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1p.F ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 


Al00725 


4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point.The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Programming 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27C4001 are in the "1" 
state. Data is introduced by selectively program- 
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and "Os" 
can be present in the data word. The only way to 
change a "0" to a'"1" is by die exposition to ultra- 
violet light (UV EPROM). The M27C4001 is in the 
programming mode when Vpp input is at 12.75V, 
and E is at TTL-low. The data to be programmed is 
applied 8 bits in parallel to the data output pins. The 
levels required for the address and data inputs are 
TTL. Vcc is specified to be 6.25V + 0.25V. 
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Figure 7. Programming Flowchart 


Vac = 6.25V, Vpp = 12.75V 


E = 100us Pulse 


CHECK ALL BYTES 
Ast. Voc = 6V 
2nd: Vcc = 4.2V 
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PRESTO II Programming Algorithm 


PRESTO Il Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, ina typical time of 52.5 seconds. Program- 
ming with PRESTO II consists of applying a se- 
quence of 100s program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over- 
program pulse is applied since the verify in MAR- 
GIN MODE provides the necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27C4001s in parallel 
with different data is also easily accomplished. 
Except for E, all like inputs including G of the 
parallel M27C4001 may be common. A TTL low 
level pulse applied to a M27C4001’s E input, with 
Vpp at 12.75V, will program that M27C4001. Ahigh 
level E input inhibits the other M27C4001s from 
being programmed. 
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Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with G at 
Vit, E at Vin, Vpp at 12.75V and Vcc at 6.25V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. this mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27C4001. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line AQ of the M27C4001 with 
Vpp=Vcc=5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from Vit to Vin. All other address 
lines must be held at Vit during Electronic Signa- 
ture mode. Byte 0 (AO=ViL) represents the manu- 
facturer code and byte 1 (AO=Vin) the device 
identifier code. For the SGS-THOMSON 
M27C4001, these two identifier bytes are given in 
Table 4 and can be read-out on outputs QO to Q7. 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristics of the M27C4001 are 
such that erasure begins when the cells are ex- 
posed to light with wavelengths shorter than ap- 
proximately 4000 A. It should be noted that sunlight 
and some type of fluorescent lamps. have wave- 
lengths in the 3000-4000 Arange. Data shows that 
constant exposure to room level fluorescent light- 
ing could erase a typical M27C4001 in about 3 
years, while it would take approximately 1 week to 
Cause erasure when exposed to direct sunlight. If 
the M27C4001 is to be exposed to these types of 
lighting conditions for extended periods of time, it 
is suggested that opaque labels be put over the 
M27C4001 window to prevent unintentional era- 
sure. The recommended erasure procedure for the 
M27C4001 is exposure to short wave ultraviolet 
light which has wavelength of 2537 A. The inte- 
grated dose (i.e. UV intensity x exposure time) for 
erasure should be a minimum of 15 W-sec/cm?. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 uW/cm? power rating. The M27C4001 
should be placed within 2.5 cm (1 inch) of the lamp 
tubes during the erasure. Some lamps have a filter 
on their tubes which should be removed before 
erasure. 


SON 


M 
MICROELECTRONICS 


238 


M27C4001 


ORDERING INFORMATION SCHEME 


Example: M27C4001 -80 X F 1 X 


Sp 
70 70ns x £5% F  FDIP32W 1 0to70°C X Additional 
80 80ns blank + 10% L Leccs2w 6 -40 to 85°C Sui 
90 90 ns C  PLCC32 ie ean 
-10 100 ns N  TSOP32 
-12 120 ns eKeny 
-15 150 ns 


For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 
catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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FDIP32W - 32 pin Ceramic Frit-seal DIP, with window 


FDIP32W 


FDIPW-a 


Drawing Is out of scale 


10/13 Z 
= hyy 38S THOMSON 
240 


M27C4001 


LCCC32W - 32 lead Leadless Ceramic Chip Carrier, with window 


LOCC32W 


Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


poor Pt 


PLOC32 


Drawing is out of scale 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing is out of scale 
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MICROELECTRONICS 


LOW VOLTAGE 


4. Megabit (512K x 8) UV EPROM and OTP ROM 


=» LOW VOLTAGE READ OPERATION: 
3V to 5.5V 


s ACCESS TIME: 200 and 250ns 

» LOW POWER "CMOS" CONSUMPTION: 
— Active Current 15mA 
— Standby Current 20nA 


m SMALL PACKAGES for SURFACE 
MOUNTING: 


— Ceramic: LCCC32W, ultra-thin 2.8mm (max) 
height 


— Plastic: PLCC32 and TSOP32 
=» PROGRAMMING VOLTAGE: 12.75V 


= PROGRAMMING TIMES of AROUND 48sec. 
(PRESTO Il ALGORITHM) 


= M27V401 is PROGRAMMABLE as M27C4001 
with IDENTICAL SIGNATURE 


DESCRIPTION 


The M27V401 is a low voltage, low power 4 Mega- 
bit electrically programmable memory (EPROM), 
ideally suited for handheld and portable microproc- 
essor systems requiring large programs. It is organ- 
ized as 524,288 by 8 bits. 


The M27V401 operates in the read mode with a 
supply voltage as low as 3V. The decrease in 
operating power allows either a reduction of the 
size of the battery or an increase in the time be- 
tween battery recharges. 


Table 1. Signal Names 


Chip Enable 


March 1995 


e 


LCCC32W (L) 


N ; 
Yan 


PLCC32 (K) 


Figure 1. Logic Diagram 


M27V401 
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Figure 2A. LCC Pin Connections 


Al00696 


Figure 2B. TSOP Pin Connections 


M27V401 


(Normal) 


Al01156B 


Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings” 
may Cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification 1s not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


DESCRIPTION (cont'd) 


The M27V401 can also be operated as a standard 
4 Megabit EPROM (similar to M27C4001) with a 
5V power supply . 


The 32 pin Window, Leadless Chip Carrier package 
has a transparent lid which allows the user to 


expose the chip to ultraviolet light to erase the bit 
pattern. A new pattern can then be written to the 
device by following the programming procedure. 
For applications where the content is programmed 
only one time and erasure is not required, the 
M27V401 is offered in both Plastic Leaded Chip 
Carrier and Plastic thin Small Outline packages. 
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DEVICE OPERATION 


The modes of operation of the M27V401 are listed 
in the Operating Modes table. A single power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on AQ for Elec- 
tronic Signature. 


Read Mode 


The M27V401 has two conirol functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of taLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-taLav. 


Standby Mode 


The M27V401 has a standby mode which reduces 
the active current from 15mA to 20uA with low 
voltage operation Vcc < 3.2V (30mA to 100A with 
a supply of 5.5V), see Read Mode DC Charac- 
teristics Table for details. The M27V401 is placed 
in the standby mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs are in a high impedance state, inde- 
pendent of the G input. 


Table 3. Operating Modes 


Output Disable Paes 


Standby 
Electronic Signature 


Note: X = Vin or Vit, Vin = 12V + 0.5V 


Table 4. Electronic Signature 


Manufacturer’s Code 


[progam | Warase [vw 
Program Inhibit a 


M27V401 


Two Line Output Control 


Because EPROMS are usually used in larger mem- 
ory arrays, this product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows : 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer: 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
Capacitive and inductive loading of the device at the 
output. 


| Vee | aoa? | 
| Vee | Datain 
| Vee | Data ut | 
ee ee 
| Voc | Codes 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4 to 2.4V 


Input and Output Timing Ref. Voltages 0.8 to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


T Cy = 100pF 


C,_ includes JIG capacitance 
Al00828 


Test Condition | Min 
Output Capacitance Vout = OV aaa 


Note: 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics ™ 
(Ta = 0 to 70 °C or -40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vpp = Vcc) 


Input Leakage Current OV <Vin<s Voc 
Output Leakage Current OV < Vout < Vcc 


E = Vi, G= Vit, lout = OmA, 
f = 5MHz, Vcc < 3.2V 


E= Vu, G= Vi, lout = OmA, 
f = 5MHZ, Vcc = 5.5V 


| : 


( = 
L 
Supply Current (Standby E > Vcc — 0.2V, Vcc $ 3.2V 
EMDS E > Vcc — 0.2V, Vec = 5.5V 


Supply Current 


iaeaviee 
Tnputrigh Votage | 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output is Vcc +0.5V 
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Table 7. Read Mode AC Characteristics ™ 
(Ta = 0 to 70 °C or —40 to 85 °C; Vcc = 3V to 5.5V unless specified; Vepp = Vcc) 


M27V401 
Symbol Parameter | 200 | 


Cin [ wax | wn | tae 
won | tos [adios aid Oopavais —[EavcSeve| [aw [a [vo 
ori. ee ot ret te 
tev | toe [Outputeratletow'o ouput va] E~vu | [190 | | 160 | os 
Peat [we leeemaneomne | aon To fo fo [o [ om 
iez™ | tor [output trai tignoOumaiv2| Eau 
= [epee ewes] Pep Te 


Notes: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Ver. 
2. Sampled only, not 100% tested.. 


Test Condition 


| 
t 


mi 


Figure 5. Read Mode AC Waveforms 
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Table 8. Programming Mode DC Characteristics 
(Ta = 25 °C; Vcc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


rr a 
Fiputtew votage | 


Input High Voltage ars 
Output Low Voltage lo. = 2.1MA 
Output High Voltage TTL lon = 400A 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


Table 9. Programming Mode AC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Tsymbor [at | Parameter | Test Conation [win | war [Unt 
i a  weneee | ta 1 tow 
eg ee 
ee | oe | Ste 
eT a 


t ' Chip Enable Low to 
esl CES | Program Low 


Program Pulse Wiath Po 

Program High to Input 
[toe | tm | Poaamtntemt — 
cove | PO 


t Output Enable Low to 
eas Output Valid 
(2) Output Enable High to 
teHaz Output Hi-Z 
t t Output Enable High to 
gic AH | Address Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 
2. Sampled only, not 100% tested.. 
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Figure 6. Programming and Verify Modes AC Waveforms 


tAVPL 
DATA { sDATAIN. 


mania 


tELEH 


tQXGL 


<¢#—_——— PROGRAM ————>+—_ VERIFY ——_—: 


DEVICE OPERATION (cont'd) 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1uF ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Programming 


The M27V401 has been designed to be fully com- 
patible with the M27C4001. As a result the 


Al00725 


M27V401 can be programmed as the M27C4001 
on the same programmers applying 12.75V on Vpp 
and 6.25V on Vcc. The M27V401 has the same 
electronic signature and uses the same PRESTO 
I] algorithm . 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27V401 are in the "1" 
state. Data is introduced by selectively program- 
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and "Os" 
can be present in the data word. The only way to 
change a"0"toa"1" is by die exposure to ultraviolet 
light (UV EPROM). The M27V401 is in the pro- 
gramming mode when Vpp input is at 12.75V, and 
E and P are at TTL-low. The data to be programmed 
is applied 8 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vcc is specified to be 6.25V + 0.25V. 
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Figure 7. Programming Flowchart 


Voc = 6.25V, Vpp = 12.75V 


E = 100us Pulse 


Co) 


CHECK ALL BYTES 
2nd: Voc = 4.2V 
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PRESTO Il Programming Algorithm 


PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 52.5 seconds. Program- 
ming with PRESTO II involves in applying a se- 
quence of 100us program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over- 
program pulse is applied since the verify in MAR- 
GIN MODE provides necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27V401s in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs including G of the parallel 
M27V401 may be common. A TTL low level pulse 
applied to a M27V401's E input, with P low and Vpp 
at 12.75V, will program that M27V401. A high level 
E input inhibits the other M27V401s from being 
programmed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with G at 
Vit, E at Vin,, Vpp at 12.75V and Vcc at 6.25V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27V401. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line AQ of the M27V401, with Vep = Vcc 
= 5V. Two identifier bytes may then be sequenced 
from the device outputs by toggling address line AO 
from Vito Vin. All other address lines must be held 
at Vit during Electronic Signature mode. 


Byte 0 (AO=ViL) represents the manufacturer code 
and byte 1 (A0=ViH) the device identifier code. For 
the SGS-THOMSON M27V401, these two identi- 
fier bytes are given in Table 4 and can be read-out 
on outputs QO to Q7. Note that the M27V401 and 
M27C4001 have the same identifier bytes . 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristics of the M27V401 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000A range. Research shows that constant 
exposure to room level fluorescent lighting could 
erase a typical M27V401 in about 3 years, while it 
would take approximately 1 week to cause erasure 
when exposed to direct sunlight. If the M27V401 is 
to be exposed to these types of lighting conditions 
for extended periods of time, it is suggested that 
opaque labels be put over the M27V401 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27V401 is exposure to 
short wave ultraviolet light which has a wavelength 
of 2537A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm?. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra- 
violet lamp with 12000 uW/cm* power rating. The 
M27V401 should be placed within 2.5 cm (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re- 
moved before erasure. 
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ORDERING INFORMATION SCHEME 


Example: M27V401 -200 K 6 TR 


Temperature Range 


-200  200ns L LcCcc3s2w 1 O0to70°C TR Tape & Reel 
-250  250ns K  PLCC32 6 -40to 85°C Packing 
N  TSOP32 
8 x 20mm 


For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory 


Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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LCCC32W - 32 lead Leadless Ceramic Chip Carrier, with window 


LCCC32W 


Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLCC32 


Drawing is out of scale 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing is out of scale 
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M27W401 


VERY LOW VOLTAGE 4 Megabit (512K x 8) OTP ROM 


s VERY LOW VOLTAGE READ OPERATION: 
2.7V to 5.5V 


=» ACCESS TIME: 
— 150ns (Ta = 0 to 70 °C) 
— 200ns (Ta = —20 to 70 °C) 
=» LOW POWER "CMOS" CONSUMPTION: 
— Active Current 15mA 
— Standby Current 20uA 
=» PROGRAMMING VOLTAGE: 12.75V 


=» PROGRAMMING TIMES of AROUND 48sec. 
(PRESTO Il ALGORITHM) 


=» M27W401 is PROGRAMMABLE as 
M27C4001 with IDENTICAL SIGNATURE 


DESCRIPTION 


The M27W401 is a very low voltage, low power 4 
Megabit One Time Programmable ROM, ideally 
suited for handheld and portable microprocessor 
systems requiring large programs. It is organized 
as 524,288 by 8 bits. 


The M27W401 operates in the read mode with a 
supply voltage as low as 2.7V at —20 to 70 °C 
temperature range. The decrease in operating 
power allows either a reduction of the size of the 
battery or an increase in the time between battery 
recharges. The M27W401 can also be operated as 
a standard 4 Megabit EPROM (similar to 
M27C4001) with a 5V power supply. 


Table 1. Signal Names 


fe owwaerase 
ee os 
oe 
os 
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PLCC32 (kK) TSOP32 (N) 


8 x 20mm 


Figure 1. Logic Diagram 


4 mM27W401 
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Figure 2A. LCC Pin Connections Figure 2B. TSOP Pin Connections 


M27W401 


(Normal) 


Al01591 
Al01592 


[ameter dae 


Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" 
may Cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0 5V with possible overshoot to Vcc +2V for a period less than 20ns. 


DESCRIPTION (cont'd) DEVICE OPERATION 
eee ; The modes of operation of the M27W401 are listed 
For applications where the content is programmed in the Operating Modes table. A single power 


only one time and erasure is not required, the — supply is required in the read mode. All inputs are 
M27W401 Is offered in both Plastic Leaded Chip TTL levels except for Vpp and 12V on AQ tor Elec- 
Carrier and Plastic thin Small Outline packages. tronic Signature. 
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Read Mode 


The M27W401 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of tcLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-tGLav. 


Standby Mode 


The M27W401 has a standby mode which reduces 
the active current from 15mA to 20uA with low 
voltage operation Vcc < 2.7V (30mA to 100A with 
a supply of 5.5V), see Read Mode DC Charac- 
teristics Table for details. The M27W401 is placed 
in the standby mode by applying a CMOS high 
signal to the E input. When in the standby mode, 
the outputs are_in a high impedance state, inde- 
pendent of the G input. 


Two Line Output Control 


Because OTP ROMs are usually used in larger 
memory arrays, this product features a 2 line con- 


Table 3. Operating Modes 


ee ae 
Output Disable i 


Vit 
Vit 


Note: X = Vin or Vi, Vio = 12V + 0.5V 


Table 4. Electronic Signature 


Device Code 


M27W401 


trol function which accommodates the use of mul- 
tiple memory connection. The two line control func- 
tion allows : 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS OTP ROMs require careful decoupling of 
the devices. The supply current, Icc, has three 
segments that are of interest to the system de- 
signer: the standby current level, the active current 
level, and transient current peaks that are pro- 
duced by the falling and rising edges of E. The 
magnitude of the transient current peaks is de- 
pendent on the capacitive and inductive loading of 
the device at the output. 


Voc or Vss 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4 to 2.4V 


Input and Output Timing Ref. Voltages 0.8 to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


2.0V 


exe Ci = 100pF 
0.8V 


Al00826 C,_ includes JIG capacitance 
Al00828 


Input Capacitance 
Output Capacitance 


Note: 1. Sampled only, not 100% tested 


Table 6. Read Mode DC Characteristics ™ 
(Ta =—20 to 70 °C; Vcc = 2.7V to 5.5V unless specified; Vep = Vcc) 


Test Condition 
Input Leakage Current OV < Vin s Voc 
Output Leakage Current OV < Vout < Vcc 


E= Vit, Ge Vit, lout = OMA, 


Supply Current — — 
E = Vit, G = Vit, lout = OmA, 
f = 5MHz, Vcc = 5.5V 


nes Supply Current (Standby) E > Vcc — 0.2V, Vec $ 2.7V 
iki E> Voc —0.2V, Voc = 5.5V ae, 
| tee | Program Current | = Moo | 
= 


np High Votage 


Notes: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vep. 
2. Maximum DC voltage on Output is Vcc +0 5V 
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Table 7. Read Mode AC Characteristics “) 
(Ta = -20 to 70 °C; Vcc = 2.7V to 5.5V unless specified; Ver = Vcc) 


M27W401 
Symbol Parameter Test Condition | 50 | 200 


| twa _| tuco [Address Vaid io Outputvaid | E=VrG=ve] | 180 | | 200 | ns | 
| 200 | ns 


Output Enable Low to Output Valid 
Chip Enable High to Output Hi-Z 
Output Enable High to Output Hi-Z 


Address Transition to rs ~ 


taxax Output Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 
2. Sampled only, not 100% tested.. 


Figure 5. Read Mode AC Waveforms 


DATA OUT 
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Table 8. Programming Mode DC Characteristics (1) 
(TA = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


E- 


Input High Voltage 


Output High Voltage TTL lon = —400uA 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


Table 9. Programming Mode AC Characteristics “ 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Symbol Test Condition 


Ta [Test Conon 
wm | tw | Aston Vato Pogamiaw | 
oe | ee eee | 


t t Chip Enable Low to 
BErE CES | Program Low 


AS 
ps 
tpw Program Pulse Width 
DH 
E 
H 


9 


7 : 
7 
es ae 
ee 
! pw 
Program High to Input 
Ee ee ee 
a 
t t Output Enable Low to 
es ss Output Valid 


(2) Output Enable High to 
t t Output Enable High to 
anes a Address Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested.. 
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Figure 6. Programming and Verify Modes AC Waveforms 


tAVPL 


( —DATAIN, =) IN 


DATA —— 


tELEH 


tQXGL 
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DEVICE OPERATION (cont'd) 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1uF ceramic 
Capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point. The purpose of the bulk 
Capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Al00725 


Programming 


The M27W401 has been designed to be fully com- 
patible with the M27C4001. As a result the 
M27W401 can be programmed as the M27C4001 
on the same programmers applying 12.75V on Vpp 
and 6.25V on Vcc. The M27W401 has the same 
electronic signature and uses the same PRESTO 
I] algorithm . 


When delivered, all bits of the M27W401 are in the 
"{" state. Data is introduced by selectively pro- 
gramming "Os" into the desired bit locations. Al- 
though only "Os" will be programmed, both "1s" and 
"Os" can be present in the data word. The 
M27W401 is in the programming mode when Vpp 
input is at 12.75V, and E and P are at TTL-low. The 
data to be programmed is applied 8 bits in parallel 
to the data output pins. The levels required for the 
address and data inputs are TTL. Vcc is specified 
to be 6.25V + 0.25V. 
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Figure 7. Programming Flowchart 


Voc = 6 25V, Vpp = 12.75V 


CHECK ALL BYTES 
ist: Voc = 6V 
2nd: Vcc = 4.2V 
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PRESTO II Programming Algorithm 


PRESTO II Programming Algorithm allows the 
whole array to be programmed, with a guaranteed 
margin, in a typical time of 52.5 seconds. Program- 
ming with PRESTO II involves in applying a se- 
quence of 100us program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over- 


program pulse is applied since the verify in MAR- 
GIN MODE provides necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27W401s in parallel 
with different data is also easily accomplished. 
Except for E, all like inputs including G of the 
parallel M27W401 may be common. A TTL low 
level pulse applied to a M27W401’s E input, with P 
low and Vpp at 12.75V, will program that M27W401. 
A high level E input inhibits the other M27W401s 
from being programmed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with G at 
Vit, E at Vin,, Vpp at 12.75V and Vcc at 6.25V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code that will identify its manufac- 
turer and type. This mode is intended for use by 
programming equipment to automatically match 
the device to be programmed with its correspond- 
ing programming algorithm. This mode is functional 
in the 25°C + 5°C ambient temperature range that 
is required when programming the M27W401. To 
activate this mode, the programming equipment 
must force 11.5V to 12.5V on address line A9 of the 
M27W401, with Vpp = Vcc = 5V. Two identifier 
bytes may then be sequenced from the device 
outputs by toggling address line AO from Vit to Vin. 
All other address lines must be held at Vit during 
Electronic Signature mode. 


Byte 0 (AO=VijL) represents the manufacturer code 
and byte 1 (AO=Vjn) the device identifier code. For 
the SGS-THOMSON M27W401, these two identi- 
fier bytes are given in Table 4 and can be read-out 
on outputs QO to Q7. Note that the M27W401 and 
M27C4001 have the same identifier bytes. 
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ORDERING INFORMATION SCHEME 


Example: M27W401 -150 K 6 TR 


Temperature Range 


-150 150 ns K PLCC32 1 Oto70°C TR Tape & Reel 
-200 200ns N  TSOP32 4  -20to 70°C Packing 
8 x 20mm 


For a list of available options (Speed, Package, Temperature Range, etc...) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact S€S-THOMSON Sales Office nearest 
to you. 
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M27W401 


PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


Drawing is out of scale 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing is out of scale 


: 11/11 
hy7 Schone. 
267 


Ky SGS-THOMSON 


MICROELECTRONICS M27C405 


4 Megabit (512K x 8) OTP ROM 


=» PIN COMPATIBLE with the 4 MEGABIT, 
5V ONLY FLASH MEMORY (M29F040) 


=» VERY FAST ACCESS TIME: 70ns 


=» COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 


w» LOW POWER "CMOS" CONSUMPTION: 
— Active Current 30mA at 5MHz 
— Standby Current 100yA 

=» PROGRAMMING VOLTAGE: 12.75V 


=» ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 


=» PROGRAMMING TIMES of AROUND 48sec. 
(PRESTO Il ALGORITHM) 


DESCRIPTION 


The M27C405 is an high speed 4 Megabit One 
Time Programmable ROM, organised as 524,288 
by 8 bits. It is ideally suited for microprocessor 
systems requiring large programs, in the applica- 
tion where the contents is stable and needs to be 
programmed only one time. 


The M27C405 is pin compatible with the M29F040, 
the industry standard 4 Megabit, 5V only FLASH 
Memory. It can be considered as a FLASH Low 
Cost solution for production quantities. 


The M27C405 is offered in Plastic Dual-in-Line, 
Plastic Leaded Chip Carrier and Plastic Thin Small 
Outline packages. 


Table 1. Signal Names 
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PDIP32 (B) 


PLCC32 (Kk) 


TSOP32 (N) 
8 x 20mm 


Figure 1. Logic Diagram 


M27C405 
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Figure 2A. DIP Pin Connections 


M27C405 
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Figure 2C. TSOP Pin Connections 


M27C405 


(Normal) 


Al01604 
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Figure 2B. LCC Pin Connections 
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DEVICE OPERATION 


The modes of operations of the M27C405 are listed 
in the Operating Modes table. A single 5V power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on AQ for Elec- 
tronic Signature. 


Read Mode 


The M27C405 has two control functions, both of 
which must be logically active in order to obtain 
data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of taLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-taLav. 


Standby Mode 


The M27C405 has a standby mode which reduces 
the active current from 30mA to 100uA. The 
M27C405 is placed in the standby mode by apply- 
ing a CMOS high signal to the E input. When in the 
standby mode, the outputs are in a high impedance 
state, independent of the G input. 


N 


MICROELECTRONIES 


Table 2. Absolute Maximum Ratings 


| Vig Input or Output Voltages (except AQ) 


AQ Voltage —2 to 13.5 
Program Supply Voltage 


M27C405 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings” 
may Cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output is -0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


Table 3. Operating Modes 


Verify 


Electronic Signature 
Note: X = Vin or Vit, Vio = 12V + 0.5V 


Table 4. Electronic Signature 


| ldentier | ao | a7 | a6 | 


Two Line Output Control 


Because OTP ROMs are usually used in larger 
memory arrays, this product features a 2 line con- 
trol function which accommodates the use of mul- 
tiple memory connection. The two line control 
function allows: 


a. the lowest possible memory power dissipation, 
b. complete assurance that output bus contention 
will not occur. 


Tas [or [os | a2 | ot | oo | vexoae 
Tweniacurrscoue [uw lo fof: folofololo|] am _ 
[oevcecote fw] + tel+t+1tolo]1,o| om 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 
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Table 5. AC Measurement Conditions 


ee 


Figure 3. AC Testing Input Output Waveform Figure 4. AC Testing Load Circuit 


SRAM Interface 


3V 


DEVICE 
UNDER 
TEST 


EPROM Interface 


ng CL = 30pF or 100pF 


Cy = 30pF for SRAM Interface 
C,_ = 100pF for EPROM Interface 
C,_ includes JIG capacitance Al01276 


Al01275 


Table 6. Capacitance ™ (Ta = 25 °C, f = 1 MHz) 


Symbol Test Condition | Min | Max | Unit__| 
input Capacitance p Mweov fT 
Output Capacitance | voursov | Ter 


Note: 1. Sampled only, not 100% tested. 
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Table 7. Read Mode DC Characteristics 
(Ta = 0 to 70 °C or —40 to 85 °C; Vpp = Vcc) 


ae Input Leakage Current OV < Vins Vcc 
Output Leakage Current OV < Vout < Vcc 


E=Vi,G=Vu, 
Stee | Supply Current lout = OMA, f = SMHz 
V 


a 
eed 
—— 
“ea [Sey concep [eave || a 
a 
a 
23 
semen 
a 


( ) 
Supply Current (Standby) CMOS E>Vcc-0.2V 


Input Low Voltage aa 


Program Gurren 
3 

Input High Voltage ee ee 
= 4 


lu 
lLo 
loc 
Output Low Voltage lol = 2.1mA 
V Output High Voltage TTL lon = 400nA 
OH 
Output High Voltage CMOS lon = —100pA 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp 
2. Maximum DC voltage on Output is Vcc +0.5V. 


Table 8A. Read Mode AC Characteristics “ 
(Ta = 0 to 70 °C or —40 to 85 °C; Vpp = Vcc) 


Test Condition 


Symbol Parameter 


Interface Interface Interface 
[in | Max | Min | Max | 

ro opener fewewl fe] [= 
a 
Pow [iw geese [ew [=o 
orl pase em To [= [ol 
foo [w beasme [ex [of=[o[o]o [= 
a 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep 
2. Sampled only, not 100% tested. 


Veco = 5V + 5% |Vcc = 5V +10% = 
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Table 8B. Read Mode AC Characteristics 
(Ta = 0 to 70 °C or 40 to 85 °C; Vpp = Voc) 


Symbol if Parameter 


om fol wee] Te Tm] pel 
tow [om [Bresrmet” | oem | | oo [| me || oe | me 
re [epee [ew [To Te | Lo [e 

| faeammevee | oem | o | | o | | 0 | | 
ove” | wr fosmearier” | eve | o | | 0 | @ | o | s | m 
we [wm eeraeerlemween] | [et Lol To 


Notes: 1. Vcc must be applied simultaneously with or before Vee and removed simultaneously or after Vee 
2. Sampled only, not 100% tested. 


a ee 


Voc = 5V + 10% | Voc = 5V + 10% | Voc = 5V + 10% 


EPROM EPROM oe 
cars “Sing a 


Test Condition 


tEHQz 


Figure 5. Read Mode AC Waveforms 


DATA OUT 


Al00724 


6/13 . 
——________—___—— kyy SSO 
274 


M27C405 


Table 9. Programming Mode DC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


[smal [Parana testGondtion [wm [wx [on 
ee ee 
a a a (eT 
a 
<a 
vo 


[sma 
Ciputtowvetege | es 
Tiputtigh votage «| SSC~idC id Wee | 
Coo a a Sn il Gale ACE 
Vou | outpttign Voge | tweaoonn | aa |v 
a 


Note: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp. 


<;|/<;/<;<][< 


Table 10. Programming Mode AC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


[symbot | at [Parner [| TestGontion [wn | woe | Oat 
Twa | te [Adtoavawcnpeniciy| fe | 
Tom | es | roavaliioctinenbein [site | 
a es 
mamas a Wh 


t Chip Enable Program Pulse 
ELEH Width 
Chip Enable High to Input 
Se ee ee 
Tene ee Oe 
Output Enable High to Address 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 
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Figure 6. Programming and Verify Modes AC Waveforms 


tAVPL 


{ = sDATAIN, { = sDATAIN, DATA renin 


tELEH 


tQXGL 


“<¢———— PROGRAM ———— VERIFY — 


System Considerations 


The power switching characteristics of Advanced 
CMOS OTP ROMs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer : 
the standby current level, the active current level, 
and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
Capacitive and inductive loading of the device at the 
output. 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1p,.F ceramic 
Capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as close to the device as possible. In addition, a 


Al00725 


4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point.The purpose of the bulk 
capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Programming 


When delivered, all bits of the M27C405 are in the 
"1" state. Data is introduced by selectively pro- 
gramming "Os" into the desired bit locations. Al- 
though only "Os" will be programmed, both "1s" and 
"Os" can be present in the data word. The 
M27C405 is in the programming mode when Vpp 
input is at 12.75V, and E is at TTL-low. The data to 
be programmed is applied 8 bits in parallel to the 
data output pins. The levels required for the ad- 
dress and data inputs are TTL. Vcc is specified to 
be 6.25V + 0.25V. 
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Figure 7. Programming Flowchart 


Voc = 6.25V, Vpp = 12.75V 


E = 100us Pulse 


Con 


CHECK ALL BYTES 
1st: Voc = 6V 
end: Voc = 4.2V 


Al00760B 


PRESTO Il Programming Algorithm 


PRESTO Il Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, in a typical time of 52.5 seconds. Program- 
ming with PRESTO Il consists of applying a se- 
quence of 100us program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 


M27C405 


matically activated in order to guarantee that each 
cell is programmed with enough margin. No over- 
program pulse is applied since the verify in MAR- 
GIN MODE provides the necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27C405s in parallel with 
different data is also easily accomplished. Except 
for —, all like inputs including G of the parallel 
M27C405 may be common. A TTL low level pulse 
applied toa M27C405’s E input, with Vpp at 12.75V, 
will program that M27C405. A high level E input 
inhibits the other M27C405s from being pro- 
grammed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with G at 
Vit, E at Vin, Vpp at 12.75V and Vcc at 6.25V. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an OTP ROM that will 
identify its manufacturer and type. this mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27C405. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line AQ of the M27C405 with 
Vpp=Vcc=5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from Vit to Vin. All other address 
lines must be held at Vit during Electronic Signa- 
ture mode. Byte 0 (AO=ViL) represents the manu- 
facturer code and byte 1 (A0=ViH) the device 
identifier code. For the SGS-THOMSON 
M27C405, these two identifier bytes are given in 
Table 4 and can be read-out on outputs QO to Q7. 
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ORDERING INFORMATION SCHEME 


Example: M27C405 -80 K 1 TR 


Temperature Range 


-70 70ns B PDIP32 1 0 to 70°C TR Tape & Reel 
80 80 ns K  PLCC32 6 40 to 85°C Paening 

-90 90ns N  TSOP32 

10 100ns ee 

12 120ns 

15 150ns 


For a list of available options (Speed, Package, etc...) refer to the current Memory Shortform catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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PDIP32 - 32 pin Plastic DIP, 600 mils width 


| 


3 32 


PDIP32 


Drawing !s out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLCC32 


Drawing is out of scale 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing is out of scale 
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M27C4002 


4. Megabit (256K x 16) UV EPROM and OTP ROM 


= VERY FAST ACCESS TIME: 80ns 


=» COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 


x» LOW POWER "CMOS" CONSUMPTION: 
— Active Current 50mA at 5MHz 
— Standby Current 100uA 

» PROGRAMMING VOLTAGE: 12.75V 

=» ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 


a PROGRAMMING TIMES of AROUND 24sec. 
(PRESTO Il ALGORITHM) 


DESCRIPTION 


The M27C4002 is a high speed 4 Megabit UV 
erasable and programmable memory (EPROM) 
ideally suited for microprocessor systems requiring 
large programs. It is organised as 262,144 by 16 
bits. 


The Window Ceramic Frit-Seal Dual-in-Line and 
J-Lead Chip Carrier packages have transparent 
lids which allow the user to expose the chip to 
ultraviolet light to erase the bit pattern. A new 
pattern can then be written to the device by follow- 
ing the programming procedure. 


For applications where the content is programmed 
only one time and erasure is not required, the 
M27C4002 is offered in Plastic Leaded Chip Carrier 
package. 


Tablé i: Signal Names 


Pe one 
Cie | Pesan ny 
Me 
ee 


Supply Voltage 


March 1995 


PLCC44 (C) 


JLOC44W (J) 


FDIP4OW (F) 


Figure 1. Logic Diagram 


4 M27C4002 
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Figure 2A. DIP Pin Connections 


M27C4002 
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Table 2. Absolute Maximum Ratings “) 


smoot [SS Pamete SSSSCSC~*~dCSC*~<“~ 
[ambien OpoingTompowtre | es | 
[Fase | Temperature Urderts——SSSCS*~“~*~*~idtCSC Ow Sd 
[Tae | Strge omperare ——SSSCSCS~dtC*ti wd 
Tio | input or oupu votages oxcntaay ———SSSSd ae 
Tver | suppy vote dae 
FT 
vr | rogan suppyvorge SCS~=~“‘“~*éidtSCSCi 


Figure 2B. LCC Pin Connections 


M27C4002 
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Warning: NC = No Connection. 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device These are stress ratings only and operation of the device at these or any other 
conditions above those indicated tn the Operating sections of this specification is not implied Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output is -0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output ts Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


DEVICE OPERATION 


The modes of operations of the M27C4002 are 
listed in the Operating Modes table. A single 5V 
power supply is required in the read mode. All 
inputs are TTL levels except for Vpp and 12V on AY 
for Electronic Signature. 


Read Mode 


The M27C4002 has two control functions, both of 
which must be logically active in order to obtain 


data at the outputs. Chip Enable (E) is the power 
control and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of teLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 
at least tavav-teLav. 
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Standby Mode 


The M27C4002 has a standby mode which re- 
duces the active current from 50mA to 100yA. The 
M27C4002 is placed in the standby mode by ap- 
plying a CMOS high signal to the E input. When in 
the standby mode, the outputs are in a high imped- 
ance state, independent of the G input. 


Two Line Output Control 


Because EPROMs are usually used in larger mem- 
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMSs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer: 
the standby current level, the active current level, 


Table 3. Operating Modes 


Program Inhibit 
Standby 
Electronic Signature 


Note. X = Vin or Vit, Vin = 12V +0 5V 


Table 4. Electronic Signature 


Manufacturer’s Code 


M27C4002 


and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
output capacitive and inductive loading of the de- 
vice. 


The associated transient voltage peaks can be 
suppressed by complying with the two line output 
control and by properly selected decoupling ca- 
pacitors. It is recommended that a 0.1u.F ceramic 
capacitor be used on every device between Vcc 
and Vss. This should be a high frequency capacitor 
of low inherent inductance and should be placed 
as Close to the device as possible. In addition, a 
4.7uF bulk electrolytic capacitor should be used 
between Vcc and Vss for every eight devices. The 
bulk capacitor should be located near the power 
supply connection point.The purpose of the bulk 
Capacitor is to overcome the voltage drop caused 
by the inductive effects of PCB traces. 


Programming 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27C4002 are in the "1" 
state. Data is introduced by selectively program- 
ming "Os" into the desired bit locations. Although 
only "Os" will be programmed, both "1s" and "Os" 
can be present in the data word. The only way to 
change a"0"toa"1" is by die exposure to ultraviolet 
light (UV EPROM). The M27C4002 is in the pro- 
gramming mode when Vpp input is at 12.75V, and 
E is at TTL-low. The data to be programmed is 
applied 16 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. Vcc is specified to be 6.25V + 0.25V. 


Vcc or Vss 
Vcc or Vss 


Voc or Vss 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 


Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4V to 2.4V 
Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


a Cy = 100pF 


Al00826 C,_ includes JIG capacitance 


Al00828 


Table 5. Capacitance [ (Ta, = 25 °C, f = 1 MHz) 


Symbol Test Condition 
Input Capacitance 
Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


Figure 5. Read Mode AC Waveforms 


DATA OUT 


A100731 
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Table 6. Read Mode DC Characteristics “ 
(Ta = 0 to 70 °C or —40 to 85 °C; Vcc = 5V + 5% or 5V + 10%; Vpp = Voc) 


Symbol Test Condition 
ae, Input Leakage Current OV <Vin< Vcc 
Pike. Output Leakage Current OV < Vout < Vcc 


It 2 
ILo e 
E= Vit, G= VIL, 
loc Supply Current lout: = sare = 10MHz 
E=Vi,G=Vi, 
lour = OMA, f = 5MHz 


in 
looee 
Looe 
a eS 
Sin — 
ET 
re 
a 
ee) 
o_o 


Program Current 


Input High Voltage 


Supply Current (Standby) CMOS E > Voc — 0.2V 

Input Low Voltage es 
a 
Output Low Voltage lo. = 2.1MA 
: 


Output High Voltage TTL lon = 400A 


Notes: 1. Vcc must be applied simultaneously with or before Veep and removed simultaneously or after Vep 
2. Maximum DC voltage on Output is Vcc +0.5V. 


Table 7A. Read Mode AC Characteristics 
(Ta = 0 to 70 °C or -40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 


o ae — 


taco_|Address Valid to Output Valid | E = Vi, G= Vi 
| tev | toe _|Chip Enable Low to Output Valid |G = Vin 
i-Z 


tce 
| tov | toe | 
Output Enable High to Output Hi 


taxax 


Table 7B. Read Mode AC Characteristics ™ 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 5% or 5V + 10%; Vpp = Voc) 


Address Transition to 


Output Transition 


joes | | meme SS eo 

[tin |Nax| Min | Max] Min | Max 
| tavov__| taco [Adress Valid to OutputVaid — [E=ViG=vu| | 120] |150| | 200| ns _| 
| texov | toe _|Chip Enable Low to OutputVaid |  G=vn. | [120] | 150| | 200] ns _| 


Test Condition 


tcE 

| taav | toe [OutputEnable Low to Outputvalid| E=vn | [60] |60| | 70| ns_ 
[teiaz® | tor [Chip Enable High to OutputHiZ | G=Vvu | 0 | 40] 0 | 50| 0 | 80| ns | 
| touoz® | tor [Output Enable High to OutputHi-Z| E=vn | 0 | 40| 0 | 50| 0 | 80] ns | 


Address Transition to EE. Rn. 
Output Transition pase po} fo} fol fas 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep 
2. Sampled only, not 100% tested. 
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Table 8. Programming Mode DC Characteristics (1) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


E 


Input Leakage Curren 
Supply Current ee! 


i 
tess 
|e 
| Mu | Imputtowvotage | 
pv 
| Vou 


2 


Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep. 


Table 9. Programming Mode AC Characteristics “ 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vep = 12.75V + 0.25V) 


Vcc High to Chip Enable Low 
Ss 


Chip Enable High to Input 
amano A aE Ee 
t t Output Enable High to Address 
ane ae Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 
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Figure 6. Programming and Verify Modes AC Waveforms 


VALID 
tAVEL 


{ —DATAIN, IN DATA OUT 


tVPHEL 


tELEH tQXGL 


\¢#———— pRoGRAM ————»«—_- VERIFY ——— 
Al00730 


Figure 7. Programming Flowchart PRESTO Il Programming Algorithm 


PRESTO II Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, in a typical time of 26.5 seconds. Program- 
Voc = 6.25V, Vpp = 12.5V ming with PRESTO II consists of applying a se- 
quence of 100s program pulses to each byte until 
a correct verify occurs. During programming and 
verify operation, a MARGIN MODE circuit is auto- 
matically activated in order to guarantee that each 
cell is programmed with enough margin. No over- 

oi aetna Tt program pulse is applied since the verify in MAR- 
GIN MODE provides necessary margin to each 
programmed cell. 


Program Inhibit 


Programming of multiple M27C4002s in parallel 
with different data is also easily accomplished. 
Except for E, all like inputs including G of the 
parallel M27C4002 may be common. A TTL low 
level pulse applied to a M27C-4002’s E input, with 
Vpp at 12.75V, will program that M27C4002. Ahigh 
level E input inhibits the other M27C4002s from 


CHECK ALL WORDS 
tst: Vog = 6V being programmed. 
2nd: Vcc = 4.2V Program Verify 
A verify (read) should be performed on the pro- 
miODIESS grammed bits to determine that they were correctly 


programmed. The verify is accomplished with G at 
Vit, E at Vin, Vpp at 12.75V and Vcc at 6.25V. 
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Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27C4002. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line AQ of the M27C4002 with 
Vpp=Vcc=5V. Two identifier bytes may then be 
sequenced from the device outputs by toggling 
address line AO from Vit to Vin. All other address 
lines must be held at Vi_ during Electronic Signa- 
ture mode. Byte 0 (AO=ViL_) represents the manu- 
facturer code and byte 1 (A0=Vin) the device 
identifier code. For the SGS-THOMSON 
M27C4002, these two identifier bytes are given in 
Table 4 and can be read-out on outputs Q0 to Q7. 


ORDERING INFORMATION SCHEME 


Example: 


Vcc Tolerance 


M27C4002 -10 X F 


ERASURE OPERATION (applies to UV EPROM) 


The erasure characteristics of the M27C4002 are 
such that erasure begins when the cells are ex- 
posed to light with wavelengths shorter than ap- 
proximately 4000 A. It should be noted that 
sunlight and some type of fluorescent lamps have 
wavelengths in the 3000-4000 Arange. Research 
shows that constant exposure to room level fluo- 
rescent lighting could erase a typical M27C4002 in 
about 3 years, while it would take approximately 1 
week to cause erasure when exposed to direct 
sunlight. If the M27C4002 is to be exposed to 
these types of lighting conditions for extended pe- 
riods of time, it is suggested that opaque labels be 
put over the M27C4002 window to prevent uninten- 
tional erasure. The recommended erasure proce- 
dure for the M27C4002 is exposure to short wave 
ultraviolet light which has wavelength 2537 A. The 
integrated dose (i.e. UV intensity x exposure time) 
for erasure should be a minimum of 15 W-sec/cm2. 
The erasure time with this dosage is approximately 
15 to 20 minutes using an ultraviolet lamp with 
12000 pW/cm? power rating. The M27C4002 
should be placed within 2.5cm (1 inch) of the lamp 
tubes during the erasure. Some lamps have a filter 
on their tubes which should be removed before 
erasure. 


1 X 


Temperature Range 


20  80ns x + 5% F  FDIP40W 1 0to70°C X Additional 
20 90ns blank +10% C  PLCC44 6 40 to 85°C poe 
-10 100 ns J JLOC44W TR iS is 
12 120ns 

15 150 ns 

20  200ns 


a list of available options (Speed, Vcc Tolerance, Package etc...) refer to the current Memory Shortform 
catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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FDIP40W - 40 pin Ceramic Frit-seal DIP, with window 


eee | ae ne a eee NOS ee ed 
| typ | Min | Max | typ | Min 
cm Mg ae ew a ee fe ee 
a Nae es IO ee, 0.070 
a ee 
Ss 0.022 
Lae ee ees ES eae ie eines Me eee 
C | 0.009 | 


pc | CT te ot S| 0 
ae a alee eee Ee) See: eer: 
[ae ae (eee ee eee a ee 
a ae ees ee 
a ee | 0.100 
= 

FDIP40W 


FDIPW-a 


Drawing is out of scale 
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PLCC44 - 44 lead Plastic Leaded Chip Carrier, square 


a 
Lee 17.40 17.65 0.685 0.695 


0.656 
0.630 
0.695 
0.656 
0.630 


Drawing is out of scale 
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JLCC44W - 44 lead Ceramic Chip Carrier J-lead, square window 


JLCC44W 


JLCCW-a 


Drawing ts out of scale 
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8 Megabit (1{Meg x 8) UV EPROM and OTP ROM 


= VERY FAST ACCESS TIME: 90ns 


=» COMPATIBLE with HIGH SPEED 
MICROPROCESSORS, ZERO WAIT STATE 


= LOW POWER “CMOS” CONSUMPTION: 
— Active Current 35mA 
— Standby Current 100yA 

=» PROGRAMMING VOLTAGE: 12.75V 

» ELECTRONIC SIGNATURE for AUTOMATED 
PROGRAMMING 


= PROGRAMMING TIMES of AROUND 52sec. 
(PRESTO IIB ALGORITHM) 


DESCRIPTION 


The M27C801 is an high speed 8 Megabit UV 
erasable and electrically programmable EPROM 
ideally suited for applications where fast turn- 

around and pattern experimentation are important 

a Its is organized as 1,048,576 by 8 
its. 


The 32 pin Window Ceramic Frit-Seal Dual-in-Line 
package has transparent lid which allows the user 
to expose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be written to the 
device by following the programming procedure. 


For applications where the content is programmed 
only one time and erasure is not required, the 
M27C801 is offered in Plastic Thin Small Outline 
package. 


Table 1. Signal Names 


so 


March 1995 


FDIP32W (F) TSOP32 (N) 


8 x 20mm 


Figure 1. Logic Diagram 


M27C801 


Al01267 
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Figure 2A. DIP Pin Connections 


M27C801 


Figure 2B. TSOP Pin Connections 


M27C801 


(Normal) 


Al01269 


Note: This is advance information on a new product now in 
development. Details are subject to change without notice. 


Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output is -0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


DEVICE OPERATION 


The modes of operations of the M27C801 are listed 
in the Operating Modes table. A single 5V power 
supply is required in the read mode. All inputs are 
TTL levels except for GVpp and 12V on AQ for 
Electronic Signature and Margin Mode Set or Re- 
set. 


Read Mode 


The M27C801 has two control functions, both of 
which must be logically active in order to obtain 


data at the outputs. Chip Enable (E) is the power 
contro! and should be used for device selection. 
Output Enable (G) is the output control and should 
be used to gate data to the output pins, inde- 
pendent of device selection. Assuming that the 
addresses are stable, the address access time 
(tavav) is equal to the delay from E to output (teLav). 
Data is available at the output after a delay of taLav 
from the falling edge of G, assuming that E has 
been low and the addresses have been stable for 


at least tavev-teLav. 
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Standby Mode 


The M27C801 has a standby mode which reduces 
the active current from 35mA to 100uA The 
M27C801 is placed in the standby mode by apply- 
ing a CMOS high signal to the E input. When in the 
standby mode, the outputs are in a high impedance 
state, independent of the GVpp input. 


Two Line Output Control 


Because EPROMS are usually used in larger mem- 
ory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a. the lowest possible memory power dissipation, 


b. complete assurance that output bus contention 
will not occur. 


For the most efficient use of these two control lines, 
E should be decoded and used as the primary 
device selecting function, while G should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This ensures that all deselected mem- 
ory devices are in their low power standby mode 
and that the output pins are only active when data 
is required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMSs require careful decoupling of the 
devices. The supply current, Icc, has three seg- 
ments that are of interest to the system designer: 
the standby current level, the active current level, 


Table 3. Operating Modes 
ce a ae 


Program Inhibit 
Standby 
Electronic Signature 


Note: X = Vin or Vit, Vio = 12V + 0.5V. 


Table 4. Electronic Signature 


Manufacturer’s Code 


M27C801 


and transient current peaks that are produced by 
the falling and rising edges of E. The magnitude of 
the transient current peaks is dependent on the 
Capacitive and inductive loading of the device at the 
output. The associated transient voltage peaks 
can be suppressed by complying with the two line 
output control and by properly selected decoupling 
capacitors. It is recommended that a 0.1uF ce- 
ramic capacitor be used on every device between 
Vcc and Vss. This should be a high frequency 
capacitor of low inherent inductance and should be 
placed as close to the device as possible. In addi- 
tion, a 4.7uF bulk electrolytic capacitor should be 
used between Vcc and Vss for every eight devices. 
The bulk capacitor should be located near the 
power supply connection point. The purpose of the 
bulk capacitor is to overcome the voltage drop 
Caused by the inductive effects of PCB traces. 


Programming 


When delivered (and after each erasure for UV 
EPROM), all bits of the M27C801 are in the ’1’ 
state. Data is introduced by selectively program- 
ming ’0’ into the desired bit locations. Although only 
0’ will be programmed, both ’1’ and ’0’ can be 
present in the data word. The only way to change 
a '0’ to a ‘1’ is by die exposure to ultraviolet light 
(UV EPROM). The M27C8071 is in the program- 
ming mode when Vpp input is at 12.75V and E is at 
TTL-low. The data to be programmed is applied 8 
bits in parallel to the data output pins. The levels 
required for the address and data inputs are 
TTL. Voc is specified to be 6.25V + 0.25V. 


Q0 - Q7 
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AC MEASUREMENT CONDITIONS Figure 4. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4V to 2.4V 


Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


Cy = 100pF 


Al00826 


C,_ includes JIG capacitance 
Alo0828 


Table 5. Capacitance “ (Ta = 25 °C, f = 1 MHz) 


Symbol Test Condition | Min_| 
Input Capacitance ee 
Output Capacitance | Vour=ov | 


Note. 1. Sampled only, not 100% tested. 


Table 6. Read Mode DC Characteristics ™) 
(Ta = 0 to 70 °C or —-40 to 85 °C; Vcc = 5V + 10%) 


Test Condition 

Input Leakage Current OV < Vins Vcc +10 

Output Leakage Current OV < Vout $ Vcc 
E = Vi, GVpp = Vi, 


Supply Current (Standby) TTL 


loo = —1MA 


lon = —100nA 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Maximum DC voltage on Output is Vcc +0.5V. 
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Table 7A. Read Mode AC Characteristics “) 
(Ta = 0 to 70 °C or -40 to 85 °C; Voc = 5V + 10%; Vep = Voc) 


M27C801 
Symbol Parameter 


Min | Max | min | Max 
| twav_| taco [Address Valid to Output Valid |E=Vu,GVer=Vel | 90 | | too | | 120 | ns 


geemntmeoomt | aiew | [a] [wm] [se] « 
ron [we fagmemomrore| aw [Tel al [ol= 
for fppoemrnner [onan [fm [fo [o[ = 
(2) Output Enable High to a 
t t Address Transition to _E= Vits 
BO OH | Output Transition 


Notes. 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vep. 
2. Sampled only, not 100% tested. 


Test Condition 


Table 7B. Read Mode AC Characteristics 
(Ta = 0 to 70 °C or —40 to 85 °C; Voc = 5V + 10%; Vpp = Voc) 


™ ic 


in [ax [win [ an 
EicGieav| [iso] [200] we 
ee eee ee ee ee 
tao | toe [OutputEnabictow no Ouputvald@ | E-va | | o | | 70 | os 
Fesez™ | tor [chip Enable tight Oupuiz | Gvweva | 0 [oo | 0 | oo | we 
‘enoz™ | tor [ouputenabieighiooupaniz | Exe [0 [oo | oo | nw 
E-vuGvenwefo | [ol |r! 


Notes. 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 


Test Condition -150 


M27C801 


Figure 5. Read Mode AC Waveforms 


tAVQV tAXQX 


tELQV 


DATA OUT 


Al01583 
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Table 8. Programming Mode DC Characteristics “) 
(Ta = 25 °C; Vcc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


Symbol Test Condition | in| 
Input Leakage Current | VusVwsVm | | UA 


| toc | Supply Curent | 
| tp | Program Ourent | EV 
| Vie InputtowVotage | 
| vm | imputHighvottage || | cots | 
| Vo._| CutputLowvortage | ta=2tma | | | 
| Vow | OutputHigh VotageTTL_ | ton=mtma | ge | | 
| Vo [asvotage | tt tes 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


Table 9. MARGIN MODE AC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


[Symbol | at | Parameter Test Condition | 
| taosven | tase | VAQHightoVepHigh | 
| tvere. | tves | VerHightoChipEnableLow | 
| tasonen | tasio_ | VAIOHightoChipEnableHigh (Set) | 
VA10 Low to Chip Enable High (Reset) | i 
| texaiox | taro | Chip Enable Transitionto VA10Transiion | | 

i as 


Chip Enable Transition to Vpp Transition eee ee 
Vpp Transition to VA9 Transition 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 


Table 10. Programming Mode AC Characteristics ") 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.75V + 0.25V) 


[Symbol | ait | Parameter | Test Condition | Min | Max | Unit __ 
| twer_| tas_| Address Valid to Chip EnableLow | ||| 
| tove_| tos | input Valid toChipEnabletow | | | ns 
| tvone. | tves | VocHightoChipEnabletow | | Ts 
| tvener | toes | VepHightoChipEnableLow | ||| 
_tvewen | tear | VepRisetime | cs 
| teen | tew_| Chip Enable Program Pulse Wiath (intia) |_| 45 | 85 | us 
| teox | ton_| Chip Enable High to input Transition | | | Ls 
tewex_| toe | ChipEnableHighto Ver Transition | | 2 | Ls 
| tv. | tva | VepLowtoChipEnableLow | | us 
| trv | tov | Chip Enable Low to Output vad || | us| 
| tenoz™ | tore | Chip Enable High to Outputiz | | 0 | 
| tenax | ta_| Chip Enable High to Address Transition | |__| | ns | 


Notes: 1. Vcc must be applied simultaneously with or before Veep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 
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Figure 6. MARGIN MODE AC Waveforms 


tASHVPH tVPXA9X 


tA10HEH EXA10X 
—— 


Ai0 Set 


Ai0 Reset 
tA10LEH 


Al00736B 


Note: A8 High level = 5V; A9 High level = 12V. 


Figure 7. Programming and Verify Modes AC Waveforms 


tAVEL tEHAX 


=f Ea 
= 


tVPHEL 5 tVPLEL 


tELEH 


<< PROGRAM ——————>—- VERIFY ———> 


Al01270 
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Figure 8. Programming Flowchart 


Voc = 6.25V, Vpp = 12.75V 


SET MARGIN MODE 


E = 50us Pulse 


Con> 


RESET MARGIN MODE 


CHECK ALL BYTES 
Ist: Voc = 6V 
2nd: Voc = 4.2V 


Al01271B 


DEVICE OPERATION (cont'd) 


The M27C801 can use PRESTO IIB Programming 
Algorithm that drastically reduces the programming 
time (typically 52 seconds). Nevertheless to 
achieve compatibility with all programming equip- 
ments, PRESTO Programming Algorithm can be 
used as well. 


PRESTO IIB Programming Algorithm 


PRESTO IIB Programming Algorithm allows the 
whole array to be programmed with a guaranteed 
margin, in a typical time of 52.5 seconds. This can 
be achieved with SGS-THOMSON M27C801 due 
to several design innovations to improve program- 
ming efficiency and to provide adequate margin for 
reliability. Before starting the programming the 
internal MARGIN MODE circuit is set in order to 


guarantee that each cell is programmed with 
enough margin. Then asequence of 50s program 
pulses are applied to each byte until a correct verify 
occurs. No overprogram pulses are applied since 
the verify in MARGIN MODE provides the neces- 
sary margin. 


Program Inhibit 


Programming of multiple M27C801s in parallel with 
different data is also easily accomplished. Except 
for E, all like inputs including GVpp of the parallel 
M27C801 may be common. A TTL low level pulse 
applied to a M27C801’s E input, with Vpp at 12.75V, 
will program that M27C801. A high level E input 
inhibits the other M27C801is from being pro- 
grammed. 


Program Verify 


A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with G at 
Vit. Data should be verified with teLav after the 
falling edge of E. 


Electronic Signature 


The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will 
identify its manufacturer and type. This mode is 
intended for use by programming equipment to 
automatically match the device to be programmed 
with its corresponding programming algorithm. 
This mode is functional in the 25°C + 5°C ambient 
temperature range that is required when program- 
ming the M27C801. To activate this mode, the 
programming equipment must force 11.5V to 12.5V 
on address line A9 of the M27C801. Two identifier 
bytes may then be sequenced from the device 
outputs by toggling address line AO from Viz to Vin. 
All other address lines must be held at Vit during 
Electronic Signature mode. 


Byte 0 (AO=Vi.) represents the manufacturer code 
and byte 1 (AQ=Vin) the device identifier code. For 
the SGS-THOMSON M27C801, these two identi- 
fier bytes are given in Table 4 and can be read-out 
on outputs Q0 to Q7. 


ERASURE OPERATION (applies for UV 
EPROM) 


The erasure characteristics of the M27C801 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 A. It should be noted that sunlight and some 
type of fluorescent lamps have wavelengths in the 
3000-4000 A range. 


8/14 “ 
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Research shows that constant exposure to room 
level fluorescent lighting could erase a typical 
M27C801 in about 3 years, while it would take 
approximately 1 week to cause erasure when ex- 
posed to direct sunlight. If the M27C801 is to be 
exposed to these types of lighting conditions for 
extended periods of time, it is suggested that 
opaque labels be put over the M27C801 window to 
prevent unintentional erasure. The recommended 
erasure procedure for the M27C801 is exposure to 


ORDERING INFORMATION SCHEME 


M27C801 


Example: 


-90 90 ns F  FDIP32W 
100  100ns N  TSOP32 
120 120ns ex eon 
-150 150 ns 
-200 200 ns 


-100 N 


M27C801 


short wave ultraviolet light which has wavelength 
2537 A. The integrated dose (i.e. UV intensity x 
exposure time) for erasure should be a minimum 
of 15 W-sec/cm2. The erasure time with this dosage 
is approximately 15 to 20 minutes using an ultra- 
violet lamp with 12000 W/cm? power rating. The 
M27C801 should be placed within 2.5 cm (1 inch) 
of the lamp tubes during the erasure. Some lamps 
have a filter on their tubes which should be re- 
moved before erasure. 


1 TR 


Temperature Range 


1 0 to 70°C Additional 
6  -40to85°C Burn-in 
TR Tape & Reel 
Packing 


For a list of available options (Speed, Package, etc...) refer to the current Memory Shortform catalogue. 
For further information on any aspect of this device, please contact S@S-THOMSON Sales Office nearest 


to you. 


ky SGS-THOMSON 
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FDIP32W - 32 pin Ceramic Frit-seal DIP, with window 


FDIP32W 


FDIPW-b 


Drawing is out of scale 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 


’ TSOP32 


Drawing is out of scale 
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8 Megabit ({Meg x 8 or 512K x 16) UV EPROM and OTP ROM 


PRODUCT PREVIEW 


= FAST ACCESS TIME 
— 100ns (Random Address) 


=» WORD-WIDE or BYTE-WIDE 
CONFIGURABLE 


= 8 Megabit MASK ROM COMPATIBLE 
a LOW POWER CONSUMPTION 
— Active Current 70mA at 8MHz 
— Standby Current 100A 
=» PROGRAMMING VOLTAGE 12.5V + 0.3V 


» PROGRAMMING TIME of AROUND 5sec. 
(PRESTO IV ALGORITHM) 


= FDIP42W and SO44 PACKAGES 


DESCRIPTION 


The M27C800 is an 8 Megabit UV erasable and 
programmable memory (EPROM) ideally suited for 
microprocessor systems requiring large data or 
program storage. It is organised as either 1Meg 
words of 8 bit or 512K words of 16 bit. The pin-out 
is compatible with a 8 Megabit Mask ROM. 


The 42 pin Window Ceramic Frit-Seal package has 
a transparent lid which allows the user to expose 
the chip to ultraviolet light to erase the bit pattern. 
A new pattern can then be written rapidly to the 
device by following the programming procedure. 


For applications where the content is programmed 
only one time and erasure is not required, the 
M27C800 is offered in 44 pin Plastic Small Outline 
package. 


Table 1. Signal Names 


fed chpente 
ByTEve | Bre ede Pesan Sissy 
vec | Supp Votage 
<— — 


G) 


March 1995 


FDIP42W (F) SO44 (M) 


Figure 1. Logic Diagram 


M27C800 
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This is preliminary information on a new product now in development. Details are subject to change without notice. 
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Figure 2A. DIP Pin Connections Figure 2B. SO Pin Connections 


M27C800 


32 [] BYTEVpp 5 M27C800 - 


30 f] Q15A-1 


Al01594 
Al01595 


Warning: NC = No Connection Warning: NC = No Connection 


Table 2. Absolute Maximum Ratings 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings” 
may Cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


2/12 = 
v2 _____ 7 sts-tomsow 


308 


M27C800 


Table 3. Operating Modes 


[mode «| + | rie | ne | ona? | csate | cient 


Note: X = Vin or Vit, Vio = 12V + 0.5V 


~< 


Table 4. Electronic Signature 
[Too | [me | [a [|e | | | 
Q15 Q14 Q12 Q11 Q10 Q9 Q8 Data 
ManufacturersCode | vi | o | o | 1 | o | o | o | o | o | 
DeviceCode | vm | 1 | o | + | 1 [| o | o | i [ o | 


20h 
Beh 


Table 5. Read Mode DC Characteristics 
(Ta = 0 to 70 °C; Voc = 5V + 10%; Vpp = Voc) 


Symbol Test Condition 
= ae Input Leakage Current OV < Vins Vec 
i vier Output Leakage Current OV < Vout < Vec 


Stee Supply Current 
E=Vn,G=Vi, 
pee let lout = OMA, f = 5MHz 


I+ 

ale 
ETE 
>| > 


E=Vi,G=Vn, 
lout = OMA, f = 8Mhz 


> | > 


Cie 
_— 
_— 
— 
— 


Ve 
lLo 
Icc 
lec 
Supply Current (Standby) TTL 

exer Supply Current (Standby) CMOS E > Voc — 0.2V fF | too |p 
|_lee _| Program Current | veavec | | tA 
Output Short Circuit Current Note 2 and 3 fT ton | ma 
Input High Voltage ee ee ee 
Output Low Voltage ln=2ima | | oe | 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vep. 
2. Sampled only, not 100% tested. 
3. Output shortcircuited for no more than one second. No more than one output shorted at a time. 
4. Maximum DC voltage on Output is Vcc +0.5V. 
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Table 6. Read Mode AC Characteristics 
(Ta = 0 to 70 °C; Vcc = 5V + 10%; Vpp = Voc) 


ae 
Symbol Parameter Test Condition 


ser | ex op Enis Comune [eve | [00] [ao] 


ioctl OS ET EY 


Chip Enable ch to Output Hi-Z = Vit 


| po | 40 | o | 
carr [owen [e] fo 


BYTE Low to Output Transition E=Vui,G=Vi 


Notes: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp 
2. Sampled only, not 100% tested. 


i 
x= 
O 
<= 
‘|5 
m 
— 
ca 
Zz 
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Figure 3. Word-Wide Read Mode AC Waveforms 


DATA OUT 


Al01596 


Note: BYTEVpp = Vin 
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Figure 4. Byte-Wide Read Mode AC Waveforms 


A-1,A0-A18 VALID 


tAVQV tAXQX 


DATA OUT 


Al01597 


Note: BYTEVpp = Vit 


Figure 5. BYTE Transition AC Waveforms 


tBHQV 


DATA OUT es DATA OUT 


DATA OUT 


Note: EandG=Vit 
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AC Measurement Conditions Figure 7. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4V to 2.4V 


Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 6. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


Cy = 100pF 


C,_ includes JIG capacitance 
Alo0828 


| Parameter | TestCondition | Min 
Input Capacitance (except BYTEVer) |= Vw=0V-—i‘(LStststC 
[Input Capacitance (BYTEVer) | Vw=ov_ | 120 
eee ee 


Note: 1. Sampled only, not 100% tested. 


Table 8. Programming Mode DC Characteristics “™ 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.5V + 0.3V) 


[Parameter [Test Gonaivon [in 
[ty tputtoatage Curent Ys vnsven | 
a a a eT 
Sn 
i es are 
Te ai 

= 


Cone 
A 


| Max | 
| 08 


1 
0 
0 


2. 


Note: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
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Table 9. Programming Mode AC Characteristics 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.5V + 0.3V) 


symbot_| at | _—_—Parameter__——__|_Test Conan 
taveL | tos | Input Valid to Chip Enable Low 
Vpp High to Address Valid 
t 
t 


Vcc High to Address Valid ae ee 


toe | toes | Input Transition to Output Enable 
QXGL nate 


i Output Enable High to Address 
la Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep. 
2. Sampled only, not 100% tested. 
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Figure 8. Programming and Verify Modes AC Waveforms 
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DEVICE OPERATION 


The operating modes of the M27C800 are listed in 
the Operating Modes Table. A single 5V supply is 
required in the read mode. All inputs are TTL com- 
patible except for Vpp and 12V on AQ for the 
Electronic Signature. 


Read Mode 


The M27C800 has two organisations, Word-wide 
and Byte-wide. The organisation is selected by the 
signal level on the BYTEVpp pin. When BYTEVpp 
is at Vin the Word-wide organisation is selected and 
the Q15A-1 pinis used for Q15 Data Output. When 
the BYTEVpp pin is at Vit the Byte-wide organisa- 
tion is selected and the Q15A-1 pin is used for the 
Address Input A-1. When the memory is logically 
regarded as 16 bit wide, but read in the Byte-wide 
organisation, then with A-1 at Vi_ the lower 8 bits of 
the 16 bit data are selected and with A-1 at Vin the 
upper 8 bits of the 16 bit data are selected. 


The M27C800 has two control inputs, both of which 
must be logically active in order to obtain data at 
the outputs. In addition the Word-wide or Byte- wide 
organisation must be selected. 


The E signal is the power control and should be 
used for device selection. The G signal is the output 
control and should be used to gate data to the 
output pins. With E=Vit and G=ViL the output data 
will be valid in a time tavav after the all address lines 
are valid and stable. 


The Chip Enable to Output Valid time teLav is equal 
to the Address Valid to output Valid time tavav. 
When the Addresses are valid and E=Vi, the out- 
put data is valid after a time of ta_av from the falling 
edge of the Output Enable signal. 


Standby Mode 


The M27C800 has a standby mode which reduces 
the active current from 50mA (f = 5MHz) to 100,1A. 
The standby mode is entered by applying a CMOS 
high level Vcc —0.2V to E. When in the standby 
mode the outputs are in an high impedance state, 
independant of the G input level. 


Output Disable Mode 


When EPROMS are used in memory arrays two line 
output contro! should be used. This function uses 
the output disable mode which allows: 


a. the lowest possible power consumption 


b. complete assurance that output bus contention 
will not occur 


For the best use of the two control lines E and G, 
the input E should be decoded and used as the 
primary selection, while G should be made a com- 
mon connection to all memories in the array. G 
should be connected to the READ signal of the 
system bus. This will ensure that all deselected 
devices are in the low power standby mode and 
that the output lines are only active when data is 
required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMS require carefull decoupliing of the 
supplies to the devices. The supply current Icc has 
three segments of importance to the system de- 
signer: the standby current, the active current and 
the transient peaks that are produced by the falling 
and rising edges of E. 


The magnitude of the transient current peaks is 
dependant on the capacititive and inductive loading 
of the device outputs. The associated transient 
voltage peaks can be supressed by complying with 
the two line output control and by properly selected 
decoupling capacitors. It is recommended that a 
0.1F ceramic capacitor is used on every device 
between Vcc and Vss. This should be a high fre- 
quency type of low inherent inductance and should 
be placed as close as possible to the device. In 
addition, a 4.7uF electrolytic capacitor should be 
used between Vcc and Vsgs for every eight devices. 
This capacitor should be mounted near the power 
supply connection point. The purpose of this ca- 
pacitor is to overcome the voltage drop caused by 
the inductive effects of PCB traces. 


Programing 


When first delivered, and after erasure for UV 
EPROMs, all bits are in the "1" logic state (Output 
High). Data with both "1’s" and "0’s" is applied and 
the "Os" are programed into the memory array. For 
programing Vcc is raised to 6.25V. The M27C800 
is in the Program Mode when Vpp is at 12.75V, G 
is at Vin and E is pulsed to Vit. Data to be progra- 
med is applied 16 bits in parallel to the data output 
pins Q0-Q15. 
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Figure 9. Programming Flowchart 


Vcc = 6.25V, Vpp = 12.5V 


E = 10s Pulse 


Cor) 


CHECK ALL WORDS 
BYTEVpp =Viyj 
ist: Voc = 6V 

2nd: Vcc = 4.2V 
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PRESTO IV Program Algorithm 


The PRESTO IV Algorithm allows the whole 8 
Megabit array to be programed with a guaranteed 
margin in a typical time of 5 seconds. The algorithm 
applies a series of 10s program pulses to each 
word until a correct verify is made. During program- 
ing and verify a MARGIN MODE circuit is automat- 
ically activated to guarantee that each cell is 
programed with an adequate margin. No overpro- 
gram pulse is applied since the verify in MARGIN 
MODE provides the neccessary threshold margin 
for each cell. 


Program Inhibit 


Multiple M27C800s may be programed in parallel 
with different data. This is done by putting in parallel 


M27C800 


all inputs except E and G. With Vcc at 6.25V and 
Vpp at 12.5V, data should be applied to all devices 
and G placed at Vin. Low level pulses on the E of 
one device will program that device. 


Program Verify 


After each program pulse a verify read is made by 
reading the data output with Vcc at 6.25V, Vpp at 
12.5V and G placed at VIL. 


Electronic Signature 


The Electronic Signature Mode allows a binary 
code to be read from the EPROM which identifies 
the Manufacturer and Device Type. These codes 
are intended to be used to match the programing 
equipment to the device being programed and its 
corresponding algorithm. 


The Electronic Signature Mode is activated by ap- 
plying a voltage Vip of 12V to the Address line AQ 
and Vit to all other Address lines, with E and G at 
Vi and BYTE at Vin. The identifier bytes may be 
read from either Q0-Q7 or Q8-Q15. With Address 
line AO at Vit the byte output is the Manufacture’s 
code, with AO at Vin the byte identifies the Device 
Type. The codes for the SGS-THOMSON 
M27C800 are given in Table 4. 


Erasure 


The erasure of the M27C800 begins when the cells 
are exposed to light of wavelengths shorter than 
approximately 4000 A. Sunlight and some types of 
fluorescent lamps have wavelengths in the 3000 - 
4000 A range. Constant exposure to room level 
fluorescent lighting could erase a typical EPROM 
in about 3 years, while it takes approximately 170 
hours to cause erasure when exposed to direct 
sunlight. To prevent accidental erasure it is recom- 
mended that opaque labels be placed over the 
M27C800 window. 


The erase procedure for the M27C800 is exposure 
to UV light with a wavelength of 2537 A. The 
integrated dose (UV intensity x time) for erasure 
should be a minimum of 15 W-sec/cm?. The erase 
time with this dosage is 15 to 20 minutes using an 
UV lamp with 12,000 p.W/cm? rating. The M27C800 
should be placed within 2.5cm of the lamp tube 
during erasure. No filter should be used on the 
lamp. 
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ORDERING INFORMATION SCHEME 


Example: M27C800- =: -100 F 
| Speed | Package si Temperature Range 
-100 100 ns FDIP42W 1 Oto70°C 
-120 120 ns M $044 


For a list of available options (Speed, Package, etc...) refer to the current Memory Shortform catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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FDIP42W - 42 pin Ceramic Frit-seal DIP, with window 


FDIP42W 


FDIPW-b 


Drawing is out of scale 
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$044 - 44 lead Plastic Small Outline, 525 mils body width 


Drawing is out of scale 
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16 Megabit (2Meg x 8 or 1Meg x 16) UV ERROM 


# FAST ACCESS TIME: 140ns 


=» WORD-WIDE or BYTE-WIDE 
CONFIGURABLE 


= 16 Megabit, 42 Pin, MASK ROM COMPATIBLE 
=» LOW POWER CONSUMPTION 

— Active Current 70mA at 8MHz 

— Standby Current 100nA 
=» PROGRAMMING VOLTAGE 12.5V + 0.3V 


= PROGRAMMING TIME of AROUND 50sec. 
(PRESTO Ill ALGORITHM) 


s SPECIFICATION VARIATION: Please refer to 
the last page of this data sheet for 
specification variation on Electronic 
Signature. 


DESCRIPTION 


The M27C160 is a 16 Megabit UV erasable and 
programmable memory (EPROM) ideally suited for 
microprocessor systems requiring large data or 
program storage. It is organised as either 2Meg 
words of 8 bit or 1Meg words of 16 bit. The pin-out 
is compatible with a 16 Megabit Mask ROM. 


The 42 pin Window Ceramic Frit-Seal package has 
a transparent lid which allows the user to expose 
the chip to ultraviolet light to erase the bit pattern. 
A new pattern can then be written rapidly to the 
device by following the programming procedure. 


Table 1. Signal Names 


fe etpente 
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Figure 1. Logic Diagram 
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Table 2. Absolute Maximum Ratings “ 


Temperature Under Bias 


es 
Ambient Operating Temperature —40 to 125 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings” 
may cause permanent damage to the device. These are stress ratings oniy and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum DC voltage on Input or Output is —0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 


Figure 2. DIP Pin Connections 
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DEVICE OPERATION 


The operating modes of the M27C160 are listed in 
the Operating Modes Table. A single 5V supply is 
required in the read mode. All inputs are TTL com- 
patible except for Vpp and 12V on AQ for the 
Electronic Signature. 


Read Mode 


The M27C160 has two organisations, Word-wide 
and Byte-wide. The organisation is selected by the 
signal level on the BYTEVpp pin. When BYTEVpp 
is at Vin the Word-wide organisation is selected and 
the Q15A-1 pin is used for Q15 Data Output. When 
the BYTEVpp pin is at Vi_ the Byte-wide organisa- 
tion is selected and the Q15A-1 pin is used for the 
Address Input A-1. When the memory is logically 
regarded as 16 bit wide, but read in the Byte-wide 
organisation, then with A-1 at Vit the lower 8 bits of 
the 16 bit data are selected and with A-1 at Vin the 
upper 8 bits of the 16 bit data are selected. 


The M27C160 has two control inputs, both of which 
must be logically active in order to obtain data at 
the outputs. In addition the Word-wide or Byte- wide 
organisation must be selected. The E signal is the 
power control and should be used for device selec- 
tion. The G signal is the output control and should 
be used to gate data to the output pins. With E=ViL 
and G=Vi_ the output data will be valid in a time 
tavav after the all address lines are valid and stable. 
The Chip Enable to Output Valid time teLav is equal 
to the Address Valid to output Valid time tavav. 
When the Addresses are valid and E=Vi, the out- 
put data is valid after a time of teLav from the falling 
edge of the Output Enable signal. 


Standby Mode 


The M27C160 has a standby mode which reduces 
the active current from 50mA (f = 5MHz) to 100A. 
The standby mode is entered by applying a CMOS 
high level Vcc —0.2V to E. When in the standby 
mode the outputs are in an high impedance state, 
independant of the G input level. 
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Table 3. Operating Modes 


z 
Delain 


H Vpp 
Standby x 


Note: X = Vin or Vit, Vio = 12V + 0.5V 


Hi 


IH 
IL 
i-Z 


Table 4. Electronic Signature 


[sow | |B BE |B we | || 
Q15 Q14 Q1i2 Q10 Q9 Q8 Data 
Manufacturers Code | vu | o | o | + | o | o | o | o | 0 | 2mm | 


Note: See Specification Variation (Ref. 94-07) on last page. 


Table 5. Read Mode DC Characteristics “) 
(Ta = 0 to 70 °C; Voc = 5V + 10%; Vpp = Vec) 


Input Leakage Current OV <Vin< Vec a ee 
Output Leakage Current OV < Vout $ Vcc | | to | pa 


Supply Current 


Supply Current (Standby) TTL 
Supply Current (Standby) CMOS | ——E>Voo-o2v | | 100 |_| 
| tee | ProgramCurent | Vre=Voo | || 
| los__| Output Short Circuit Curent | Note2ands_— || 100 
| Mu [imputtowvolage =| | | | 
| vw |inputtignvotage | | cot | 
| Vo. OutputtowVonage | ta =2tma ||| 
P vow [Ouiputrighvotage Tre | tous aun | ea || Vv 


Notes: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously with or after Vpp. 
2. Sampled only, not 100% tested. 
3. Output shortcircuited for no more than one second. No more than one output shorted at a time. 
4. Maximum DC voltage on Output is Vcc +0.5V. 


lout = OmA, f = 5MHz 
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Table 6. Read Mode AC Characteristics 
(Ta = 0 to 70 °C; Voc = 5V + 10%; Vpp = Voc) 


™ a 


tage ae Valid to Output E- Vi, G=VW. 


BYTE High to Output Valid | E= Vu, @=Vi 


tor 
tor 
tou 


Test Condition 


— 
BAN 
oO 


ale Low to Output EeVicGe Vi 
ra CICS 
eS CS 
fm [= [ogra [ewen lo ToT Tet fo 
[w= [wm fecsrrors ewan | [oT [oy T= 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep 
2. Sampled only, not 100% tested. 


Figure 3. Word-Wide Read Mode AC Waveforms 


DATA OUT 
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Note: BYTEVpp = Vin 
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Figure 4. Byte-Wide Read Mode AC Waveforms 


A-1,A0-A19 


DATA OUT 
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Note: BYTEVpp = Vit 


Figure 5. BYTE Transition AC Waveforms 


tBHQV 


DATA OUT 


Note: EandG= Vit 
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AC Measurement Conditions Figure 7. AC Testing Load Circuit 


Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4V to 2.4V 
Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 6. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


Cy. = 100pF 


C,_ includes JIG capacitance 
Al00828 


Note: 1. Sampled only, not 100% tested. 


Table 8. Programming Mode DC Characteristics “) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.5V + 0.3V) 


Test Condition 


Note: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp. 
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Table 9. Programming Mode AC Characteristics “) 
(Ta = 25 °C; Vcc = 6.25V + 0.25V; Vpp = 12.5V + 0.3V) 


[smoot [at | raaneer ‘| estconaion [wn | wer [vat 
we | te [ads vawcnpensoin | |e | | = 
“| te [pu va wcrperavetow [ie | 
Tor [ow [chin crate Progam ue wah 
tor | tor [ein rable hie pt Tanon 


Input Transition to Output Enable 
taxGL toes Low 


tas 

tos 

tpw 

tox iti 

| tev | toe Output Enable Low to Output Valid 

taHaz © Output Enable High to Output Hi-Z 

t t Output Enable High to Address 
ae on Transition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 


Figure 8. Programming and Verify Modes AC Waveforms 


DATA IN 


tVPHAV 


“¢————— PROGRAM —__—>i¢___- VERIFY ———>+ 
Al00744 


‘a 7/10 
ky7_ SGS-THOMSON ee 
32 


M27C160 


Figure 9. Programming Flowchart 


Voc = 6.25V, Vpp = 12.5V 


E = 50ps Pulse 


CHECK ALL WORDS 
BYTEVpp =Vip 
Ist: Voc = 6V 

2nd: Vag = 4.2V 


Al01044B 


Output Disable Mode 


When EPROMs are used in memory arrays two line 
output contro! should be used. This function uses 
the output disable mode which allows: 


a. the lowest possible power consumption 


b. complete assurance that output bus contention 
will not occur 


For the best use of the two control lines E and G, 
the input E should be decoded and used as the 
primary selection, while G should be made a com- 
mon connection to all memories in the array. G 
should be connected to the READ signal of the 
system bus. This will ensure that all deselected 
devices are in the low power standby mode and 
that the output lines are only active when data is 
required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMs require carefull decoupliing of the 
supplies to the devices. The supply current Icc has 
three segments of importance to the system de- 
signer: the standby current, the active current and 
the transient peaks that are produced by the falling 
and rising edges of E. 
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The magnitude of the transient current peaks is 
dependanton the capacititive and inductive loading 
of the device outputs. The associated transient 
voltage peaks can be supressed by complying with 
the two line output control and by properly selected 
decoupling capacitors. It is recommended that a 
0.1pF ceramic capacitor is used on every device 
between Vcc and Vss. This should be a high fre- 
quency type of low inherent inductance and should 
be placed as close as possible to the device. In 
addition, a 4.7uF electrolytic capacitor should be 
used between Vcc and Vss for every eight devices. 
This capacitor should be mounted near the power 
supply connection point. The purpose of this ca- 
pacitor is to overcome the voltage drop caused by 
the inductive effects of PCB traces. 


Programing 


When first delivered, and after erasure for UV 
EPROMs, all bits are in the "1" logic state (Output 
High). Data with both "1’s" and "0’s" is applied and 
the "Os are programed into the memory array. For 
programing Vcc is raised to 6.25V. The M27C160 
is in the Program Mode when Vpp is at 12.75V, G 
is at Vin and E is pulsed to Vit. Data to be progra- 
med is applied 16 bits in parallel to the data output 
pins QO - Q15. 


PRESTO Ill Programming Algorithm 


The PRESTO Ill Algorithm allows the whole 16 
Megabit array to be programed with a guaranteed 
margin in a typical time of 52.5 seconds. The 
algorithm applies a series of 50us program pulses 
to each word until a correct verify is made. During 
programing and verify a MARGIN MODE circuit is 
automatically activated to guarantee that each cell 
is programed with an adequate margin. No over- 
program pulse is applied since the verify in MAR- 
GIN MODE provides the neccessary threshold 
margin for each cell. 


Program Inhibit 


Multiple M27C160s may be programed in parallel 
with different data. This is done by putting in parallel 
all inputs except E and G. With Vcc at 6.25V and 
Vpp at 12.5V, data should be applied to all devices 
and G placed at Vin. Low level pulses on the E of 
one device will program that device. 


Program Verify 


After each program pulse a verify read is made by 
reading the data output with Vcc at 6.25V, Vpp at 
12.5V and G placed at VIL. 


Electronic Signature 


See Specification Variation (Ref. 94-07) on last 
page. 

The Electronic Signature Mode allows a binary 
code to be read from the EPROM which identifies 
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the Manufacturer and Device Type. These codes 
are intended to be used to match the programing 
equipment to the device being programed and its 
corresponding algorithm. 


The Electronic Signature Mode is activated by ap- 
plying a voltage Vip of 12V to the Address line A9 
and Vic to all other Address lines, with E and G at 
Vit and BYTE at Vin. The identifier bytes may be 
read from either Q0-Q7 or Q8-Q15. With Address 
line AO at Vit the byte output is the Manufacture’s 
code, with AO at Vin the byte identifies the Device 
Type. The codes for the SGS-THOMSON 
M27C160 are given in Table 4. 


Erasure 


The erasure of the M27C160 begins when the cells 
are exposed to light of wavelengths shorter than 
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approximately 4000 A. Sunlight and some types of 
fluorescent lamps have wavelengths in the 3000 - 
4000 A range. Constant exposure to room level 
fluorescent lighting could erase a typical EPROM 
in about 3 years, while it takes approximately 170 
hours to cause erasure when exposed to direct 
sunlight. To prevent accidental erasure it is recom- 
mended that opaque labels be placed over the 
M27C160 window. 


The erase procedure for the M27C160 is exposure 
to UV light with a wavelength of 2537 A. The 
integrated dose (UV intensity x time), for erasure 
should be a minimum of 15 W-sec/cm?. The erase 
time with this dosage is 15 to 20 minutes using an 
UV lamp with 12,000 pW/cm? rating. The M27C160 
should be placed within 2.5cm of the lamp tube 
during erasure. No filter should be used on the 
lamp. 


Example: M27C160 -200 F 1 
| Speed | Package | Temperature Range 
-140 140 ns FDIP42W 1 0 to 70°C 
-150 150 ns 
-200 200 ns 


For a list of available options (Speed, Package, etc...) refer to the current Memory Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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FDIP42W - 42 pin Ceramic Frit-seal DIP, with window 


FDIP42W 


FDIPW-b 


Drawing is out of scale 
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IST S65" THOMSON M27C160 


16 Megabit (2Meg x 8 or 1Meg x 16) 


UV EPROM and OTP ROM 
PRODUCT PREVIEW 
=» FAST ACCESS TIME 
— 100ns (Random Address) 
= WORD-WIDE or BYTE-WIDE 
CONFIGURABLE 


= 16 Megabit MASK ROM COMPATIBLE 
m LOW POWER CONSUMPTION 
— Active Current 70mA at 8MHz 
— Standby Current 100uA 
= PROGRAMMING VOLTAGE 12.5V + 0.3V 


= PROGRAMMING TIME of AROUND 10sec. 
(PRESTO !V ALGORITHM) 


=» FDIP42W and SO44 PACKAGES 


DESCRIPTION 


The M27C160 is a 16 Megabit UV erasable and 
programmable memory (EPROM) ideally suited for ; eer 
microprocessor systems requiring large data or § Figure 1. Logic Diagram 
program storage. It is organised as either 2Meg 
words of 8 bit or 1Meg words of 16 bit. The pin-out 
is compatible with a 16 Megabit Mask ROM. 


The 42 pin Window Ceramic Frit-Seal package has 
a transparent lid which allows the user to expose 
the chip to ultraviolet light to erase the bit pattern. 
A new pattern can then be written rapidly to the 
device by following the programming procedure. 


For applications where the content is programmed 
only one time and erasure is not required, the 
M27C160 is offered in 44 pin Plastic Small Outline 
package. 


Table 1. Signal Names M27C160 


AO - A19 Address Inputs 
QO - Q7 Data Outputs 
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This is preliminary information on a new product now in development. Details are subject to change without notice. 309 
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Figure 2A. DIP Pin Connections Figure 2B. SO Pin Connections 


M27C160 M27C160 
2 3 
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Warning: NC = No Connection 


Table 2. Absolute Maximum Ratings “ 


| symbol | Parameter | ate | nt 
| Vo | inputorOutputvotages(excentas) | eto | 
| Voc | Suppiyvotage | eto 
oO Fee See ee 
| ver__| Program Suppiyvotage | tote | 


Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table “Absolute Maximum Ratings" 
may Cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum DC voltage on [nput or Output is -0.5V with possible undershoot to —2.0V for a period less than 20ns. Maximum DC 
voltage on Output is Vcc +0.5V with possible overshoot to Vcc +2V for a period less than 20ns. 
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Table 3. Operating Modes 


Output Disable 


il el Vit Pulse 


Electronic Signature 


Note: X = Vin or Vi, Vio = 12V +0.5V 


Table 4. Electronic Signature 


ae 
Q15 Q14 Q12 Q10 Q9 Q8 a 
To fo fo fo lo 

OE RE AM I CS 


Table 5. Read Mode DC Characteristics ™) 
(Ta = 0 to 70 °C; Vcc = 5V + 10%; Vpp = Voc) 


Symbol Test Condition | Min | Max | Unit _| 
Input Leakage Current ovsvwsvoo | | tt || 
Output Leakage Current OVsVoursvec | | tA 


E=Vui,G=Vi, 
Supply Current lour = OmA, f = 8Mhz 


a: 
Toone ee ee 
a 
Ticse | suply Curent (Standby) MOS | E>ves-ozv | | 100 | wa 
son woe te 
Tes | ouput shor Grout Curent | Wetezaras— | | 100 | ma 
ee ae ae 
af npttpevtpe Pe ere |v 
[Vor [ouputtow votage «| tein 

[Vor | ouputtigh votager | ove ~tooua | 2a 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously with or after Vpp. 
2. Sampled only, not 100% tested. 
3. Output shortcircuited for no more than one second. No more than one output shorted at a time. 
4. Maximum DC voltage on Output is Vcc +0.5V. 
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Table 6. Read Mode AC Characteristics 


(Ta = 0 to 70 °C; Voc = 5V + 10%; Vep = Voc) 


[Min | Max | min | Max 


ine, Tt aa tte Tle 


Test Condition 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vep 
2. Sampled only, not 100% tested. 


Figure 3. Word-Wide Read Mode AC Waveforms 


tAXQX 
ae 
A 


DATA OUT 


Al00741 


Note: BYTEVpp = Vin 
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Figure 4. Byte-Wide Read Mode AC Waveforms 


A-1,A0-A19 


DATA OUT 


Al00742 


Note: BYTEVpp = Vit 


Figure 5. BYTE Transition AC Waveforms 


tBHQV 


DATA OUT 


Note: EandG=Vi 
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AC Measurement Conditions Figure 7. AC Testing Load Circuit 
Input Rise and Fall Times < 20ns 
Input Pulse Voltages 0.4V to 2.4V 


Input and Output Timing Ref. Voltages 0.8V to 2.0V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 6. AC Testing Input Output Waveforms 


DEVICE 
UNDER 
TEST 


2.0V 


0.8V 


Ey C, = 100pF 


C,_ includes JIG capacitance 


Al00826 
Al00828 


Table 7. Capacitance ") (Ta = 25 °C, f = 1 MHz) 


Test Condition | Min _| 
input Capacitance (except BYTEVer) | w= OV || tr 
(BYTEVer) Eee 


Input Capacitance (BYTEVpp 
Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


Table 8. Programming Mode DC Characteristics “) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.5V + 0.3V) ‘ 


| us| InputLeakage Curent | OsVinsVoo | 

| toc | Supply Curent | 

| tp | ProgramCunent | Eee | Tm 
| Vu | ImputLow Voltage | 03 | 08 
pM 
| Von 
| Von 


aan |: 
[inputHigh Voltage || Mocs |v 
| OutputLow Voltage | tau 2tma || oe | 


Output High Voltage TTL lon = —2.5mMA 


Note: 1. Vcc must be applied simultaneously with or before Ver and removed simultaneously or after Vep. 
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Table 9. Programming Mode AC Characteristics (1) 
(Ta = 25 °C; Voc = 6.25V + 0.25V; Vpp = 12.5V + 0.3V) 


Tw | te [tessa chp eboiow | 
ve [ ts [pu vid cmp erte tow | 
Tuy | we [Wetinioaatesvas 


Vcc High to Address Valid 
! 


| tew | Chip Enable Program Pulse Width 
| tenox | tow | Chip Enable High to Input Transition 


Input Transition to Output Enable 
Low 


taxGL 


Notes: 1. Vcc must be applied simultaneously with or before Vep and removed simultaneously or after Vpp. 
2. Sampled only, not 100% tested. 


Figure 8. Programming and Verify Modes AC Waveforms 


DATA IN 


tVPHAV 


tVCHAV 


<———— PROGRAM ————>«—_——- VERIFY ———» 
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DEVICE OPERATION 


The operating modes of the M27C160 are listed in 
the Operating Modes Table. A single 5V supply is 
required in the read mode. All inputs are TTL com- 
patible except for Vpp and 12V on AQ for the 
Electronic Signature. 


Read Mode 


The M27C160 has two organisations, Word-wide 
and Byte-wide. The organisation is selected by the 
signal level on the BYTEVpp pin. When BYTEVpp 
is at Vin the Word-wide organisation is selected and 
the Q15A-1 pinis used for Q15 Data Output. When 
the BYTEVpp pin is at Vit the Byte-wide organisa- 
tion is selected and the Q15A-1 pin is used for the 
Address Input A-1. When the memory is logically 
regarded as 16 bit wide, but read in the Byte-wide 
organisation, then with A-1 at Vit the lower 8 bits of 
the 16 bit data are selected and with A-1 at Vin the 
upper 8 bits of the 16 bit data are selected. 


The M27C160 has two control inputs, both of which 
must be logically active in order to obtain data at 
the outputs. In addition the Word-wide or Byte- wide 
organisation must be selected. 


The E signal is the power control and should be 
used for device selection. The G signal is the output 
control and should be used to gate data to the 
output pins. With E=Vi_ and G=Vi_ the output data 
will be valid in a time tavav after the all address lines 
are valid and stable. 


The Chip Enable to Output Valid time teLav is equal 
to the Address Valid to output Valid time tavav. 
When the Addresses are valid and E=Vi, the out- 
put data is valid after a time of teLav from the falling 
edge of the Output Enable signal. 


Standby Mode 


The M27C160 has a standby mode which reduces 
the active current from 50mA (f = 5MHz) to 100nA. 
The standby mode is entered by applying a CMOS 
high level Vcc —0.2V to E. When in the standby 
mode the outputs are in an high impedance state, 
independant of the G input level. 


Output Disable Mode 


When EPROMs are used in memory arrays two line 
output control should be used. This function uses 
the output disable mode which allows: 


a. the lowest possible power consumption 


b. complete assurance that output bus contention 
will not occur 


For the best use of the two control lines E and G, 
the input E should be decoded and used as the 
primary selection, while G should be made a com- 
mon connection to all memories in the array. G 
should be connected to the READ signal of the 
system bus. This will ensure that all deselected 
devices are in the low power standby mode and 
that the output lines are only active when data is 
required from a particular memory device. 


System Considerations 


The power switching characteristics of Advanced 
CMOS EPROMSs require carefull decoupliing of the 
supplies to the devices. The supply current Icc has 
three segments of importance to the system de- 
signer: the standby current, the active current and 
the transient peaks that are produced by the falling 
and rising edges of E. 


The magnitude of the transient current peaks is 
dependant on the capacititive and inductive loading 
of the device outputs. The associated transient 
voltage peaks can be supressed by complying with 
the two line output control and by properly selected 
decoupling capacitors. It is recommended that a 
0.1u.F ceramic capacitor is used on every device 
between Vcc and Vss. This should be a high fre- 
quency type of low inherent inductance and should 
be placed as close as possible to the device. In 
addition, a 4.7uF electrolytic capacitor should be 
used between Vcc and Vss for every eight devices. 
This capacitor should be mounted near the power 
supply connection point. The purpose of this ca- 
pacitor is to overcome the voltage drop caused by 
the inductive effects of PCB traces. 


Programing 


When first delivered, and after erasure for UV 
EPROMs, all bits are in the "1" logic state (Output 
High). Data with both "1’s" and "0’s" is applied and 
the "Os are programed into the memory array. For 
programing Vcc Is raised to 6.25V. The M27C160 
is in the Program Mode when Ver is at 12.75V, G 
is at Vin and E is pulsed to Vi_. Data to be progra- 
med is applied 16 bits in parallel to the data output 
pins Q0-Q15. 
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Figure 9. Programming Flowchart 


Voc = 6.25V, Vpp = 12.5V 


E = 10ps Pulse 


€eon> a 


CHECK ALL WORDS 
BYTEVpp =Vipj 
1st: Voc = 6V 

2nd: Vcc = 4.2V 


Al00745B 


PRESTO IV Program Algorithm 


The PRESTO IV Algorithm allows the whole 16 
Megabit array to be programed with a guaranteed 
margin in a typical time of 10 seconds. The algo- 
rithm applies a series of 10us program pulses to 
each word until a correct verify is made. During 
programing and verify a MARGIN MODE circuit is 
automatically activated to guarantee that each cell 
is programed with an adequate margin. No over- 
program pulse is applied since the verify in MAR- 
GIN MODE provides the neccessary threshold 
margin for each cell. 


Program Inhibit 


Multiple M27C160s may be programed in parallel 
with different data. This is done by putting in parallel 


M27C160 


all inputs except E and G. With Vcc at 6.25V and 
Vpp at 12.5V, data should be applied to all devices 
and G placed at Vin. Low level pulses on the E of 
one device will program that device. 


Program Verify 


After each program pulse a verify read is made by 
reading the data output with Vcc at 6.25V, Vpp at 
12.5V and G placed at VIL. 


Electronic Signature 


The Electronic Signature Mode allows a binary 
code to be read from the EPROM which identifies 
the Manufacturer and Device Type. These codes 
are intended to be used to match the programing 
equipment to the device being programed and its 
corresponding algorithm. 


The Electronic Signature Mode is activated by ap- 
plying a voltage Vip of 12V to the Address line A9 
and Vit to all other Address lines, with E and G at 
Vic and BYTE at Vin. The identifier bytes may be 
read from either Q0-Q7 or Q8-Q15. With Address 
line AO at Vit the byte output is the Manufacture’s 
code, with AO at Vin the byte identifies the Device 
Type. The codes for the SGS-THOMSON 
M27C160 are given in Table 4. 


Erasure 


The erasure of the M27C160 begins when the cells 
are exposed to light of wavelengths shorter than 
approximately 4000 A. Sunlight and some types of 
fluorescent lamps have wavelengths in the 3000 - 
4000 A range. Constant exposure to room level 
fluorescent lighting could erase a typical EPROM 
in about 3 years, while it takes approximately 170 
hours to cause erasure when exposed to direct 
sunlight. To prevent accidental erasure it is recom- 
mended that opaque labels be placed over the 
M27C160 window. 


The erase procedure for the M27C160 is exposure 
to UV light with a wavelength of 2537 A. The 
integrated dose (UV intensity x time) for erasure 
should be a minimum of 15 W-sec/cm?. The erase 
time with this dosage is 15 to 20 minutes using an 
UV lamp with 12,000 nW/cm? rating. The M27C160 
should be placed within 2.5cm of the lamp tube 
during erasure. No filter should be used on the 
lamp. 
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ORDERING INFORMATION SCHEME 


Example: M27C160 = -100 F 
| Speed | Package | Temperature Range 
-100 100 ns FDIP42W 1 Oto 70°C 
-120 120 ns M S044 


For a list of available options (Speed, Package, etc...) refer to the current Memory Shortform catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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FDIP42W - 42 pin Ceramic Frit-seal DIP, with window 


FDIP42W 


FDIPW-b 


Drawing is out of scale 
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S044 - 44 lead Plastic Small Outline, 525 mils body width 


Drawing is out of scale 
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DUAL VOLTAGE 


FLASH MEMORY 


AYf, iBorucmones 


M28F256 


256K (32K x 8, Chip Erase) FLASH MEMORY 


=» FAST ACCESS TIME: 90ns 
» 1,000 ERASE/PROGRAM CYCLES 
= 12V PROGRAMMING VOLTAGE 


a TYPICAL BYTE PROGRAMMING TIME 100us 
(PRESTO F PROGRAMMING) 


=» ELECTRICAL CHIP ERASE IN 1s RANGE 
» EXTENDED TEMPERATURE RANGES 


» INTEGRATED PROGRAM/ERASE STOP 
TIMER 


DESCRIPTION 


The M28F256 FLASH MEMORY is a non-volatile 
memory which may be erased electrically at the 
chip level and programmed byte-by-byte. It is or- 
ganised as 32K bytes of 8 bits. It uses a command 
register architecture to select the operating modes 
and thus provides a simple microprocessor inter- 
face. The M28F256 FLASH MEMORY is suitable 
for applications where the memory has to be repro- 
grammed in the equipment. The access time of 
100ns makes the device suitable for use in high 
speed microprocessor systems. 


Table 1. Signal Names 


Supply Voltage 


August 1994 


PDIP32 (P) PLCC32 (K) 


Figure 1. Logic Diagram 


x > DQ0-DQ7 


M28F256 
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Figure 2A. DIP Pin Connections 


M28F256 


Al00689 


Warning: NC = No Connection 


Table 2. Absolute Maximum Ratings 


Ta Ambient Operating Temperature 


Supply Voltage 


Parameter Value | Unit 


grade 1 0 to 70 
grade 3 —40 to 125 °C 
grade 6 —40 to 85 


Storage Temperature -65 to 150 
Input or Output Voltages —0.6 to 7 ae 


es ene eT 


Program Supply Voltage, during Erase 
or Programming 


Figure 2B. LCC Pin Connections 


M28F256 


Al00690 


Warning: NC = No Connection 


-—0.6 to 7 


C 
V 
V 
V 
V 


Note: Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods 


may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 


DEVICE OPERATION 


The M28F256 FLASH MEMORY employs a tech- 
nology similar to a 256K EPROM but adds to the 
device functionality by providing electrical erasure 
and programming. These functions are managed 
by a command register. The functions that are 
addressed via the command register depend on 
the voltage applied to the Vpp, program voltage, 


input. When Vpp is less than or equal to 6.5V, the 
command register is disabled and M28F256 func- 
tions as a read only memory providing operating 
modes similar to an EPROM (Read, Output Dis- 
able, Electronic Signature Read and Standby). 
When Vpp is raised to 12V the command register 
is enabled and this provides, in addition, Erase and 
Program operations. 
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READ ONLY MODES, Vpp < 6.5V 


For all Read Only Modes, except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is ‘don’t care’. 


Read Mode. The M28F256 has two enable inputs, 
E and G, both of which must be Low in order to 
output data from the memory. The Chip Enable (E) 
is the power control and should be used for device 
selection. Output Enable (G) is the output control 
and should be used to gate data on to the output, 
independant of the device selection. 


Standby Mode. In the Standby Mode the maxi- 
mum supply current is reduced from 30mA to 
200A. The device is placed in the Standby Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are in a high 
impedance state, independant of the Output En- 
able (G) input. 


Output Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
State. 


Electronic Signature Mode. This mode allows the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip- 
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high voltage (11.5V to 13V) 
is applied to address line AQ with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device type code. 
All other address lines should be maintained Low 
while reading the codes. The electronic signature 
may also be accessed in Read/Write modes. 


Table 3. Operations “ 


ee Ge ae 


Read Only 


Standby 


Read/Write 


| Standby 


Notes: 1. X = Vic or Vin 
2. Refer also to the Command Table 


[= [|e | w | «2 | oo-vor_ 
Eee a 
we eT 


Sateaee Disable 
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READ/WRITE MODES, 11.4V < Vpp < 12.6V 


When Vpp is High both read and write operations 
may be performed. These are defined by the con- 
tents of an internal command register. Commands 
may be written to this register to set-up and exe- 
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the command, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 


Awrite to the command register is made by bringing 
W Low while E is Low. The falling edge of W latches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. 


The supply voltage Vcc and the program voltage 
Vpp can be applied in any order. When the device 
is powered up or when Vpp is < 6.5V the contents 
of the command register default to 00h, thus auto- 
matically setting-up Read operations. In addition a 
specific command may be used to set the com- 
mand register to 00h for reading the memory. 


The system designer may chose to provide a con- 
stant high Vpp and use the register commands for 
all operations, or to switch the Vpp from low to high 
only when needing to erase or program the mem- 


ory. 


= Data Input 
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Table 4. Electronic Signature 


Table 5. Commands 


Erase 


Note: 1. X= Vitor Vin 


READ/WRITE MODES (cont'd) 


If the device is deselected during Erasure, Pro- 
gramming or Verification it will draw active supply 
currents until the operations are terminated. 


Read Mode. The Read Mode is the default at 
power up or may be set-up by writing 00h to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 


Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on- 
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 
apply a high voltage to A9 when using the com- 
mand register. The Electronic Signature Mode is 
set-up by writing 90h to the command register. The 
following read cycle, with address inputs 0000h or 
0001h, output the manufacturer or device type 
codes. The command is terminated by writing an- 
other valid command to the command register (for 
example Reset). 


A, Ae ce ee eS KT SGS-THO 


[weiter | a0 | wav | voc | vas | vas | nao 
Twensacwerscoae | we [oto [1 }ol|o 
[oecocode fw f+ fel+iols 


Command Cycles ist Cycle 2nd Cycle 
A0-A14 DQO-DQ7 | Operation A0-A14 DQ0-DQ7 
Read | 1 | wte | x | om || 


aa 

ae T= [= eee 
a a 

a 
3 ea 
a es 


Data Output 


OFFh 


Erase and Erase Verify Modes. The memory is 
erased by first Programming all bytes to 00h, the 
Erase command then erases them to OFFh. The 
Erase Verify command is then used to read the 
memory byte-by-byte for a content of OFFh. 


The Erase Mode is set-up by writing 20h to the 
command register. The write cycle is then repeated 
to start the erase operation. Erasure starts on the 
rising edge of W during this second cycle. Erase is 
followed by an Erase Verify which reads an ad- 
dressed byte. 


Erase Verify Mode is set-up by writing OAOh to the 
command register and at the same time supplying 
the address of the byte to be verified. The rising 
edge of W during the set-up of the first Erase Verify 
Mode stops the Erase operation. The following 
read cycle is made with an internally generated 
margin voltage applied, reading OFFh indicates 
that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code OAOh with the address of the byte 
to be verified and then reading the byte contents in 
a second read cycle. 
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As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFh, another 
Erase operation is performed and verification con- 
tinues from the address of the last verified byte. The 
command is terminated by writing another valid 
command to the command register (for example 
Program or Reset). 


Program and Program Verify Modes. The Pro- 
gram Mode is set-up by writing 40h to the command 
register. This is followed by a second write cycle 
which latches the address and data of the byte to 
be programmed. The rising edge of W during this 
second cycle starts the programming operation. 
Programming is followed by a Program Verify of the 
data written. 


AC MEASUREMENT CONDITIONS 


Input Rise and Fall Times < 10ns 
Input Pulse Voltages 0.45V to 2.4V 
Input and Output Timing Ref. Voltages 0.8V to 2V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


symbol 
Input Capacitance 
Cour Output Capacitance 


Note: 1. Sampled only, not 100% tested 
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Program Verify Mode is set-up by'writing OCOh to 
the command register. The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program- 
ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 


Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice OFFh to the 
command register. The command should be fol- 
lowed by writing a valid command to the the com- 
mand register (for example Read). 


Figure 4. AC Testing Load Circuit 


’ DEVICE 
UNDER 
TEST 


C,_ includes JIG capacitance 
Al00828 
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Table 7. DC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Voc = 5V + 5% or 5V + 10%) 


Parameter 
Supply Current (Standby) TTL 
Supply Current (Standby) CMOS 


[in 

ae 

— 

— 

i 

ces [Suey Curent Pegam eri) | Dung ery | 

ices | sup Coren (Gane) | wng Erasure 
ca" [sooty Curent ase veri) [Owing ase eny |__| 

ia 

as 

paar 

| i 

rate | 

vf 

5 


Program Current (Read or 
Standb 
Ipp1") | Program Current (Programming) | Vpp = Vepu, During Programming 


Ipp3) | Program Current (Erase) Vpp = Vppu, During Erase 
Program Current (Erase Verify) Vpp = Vppy, During Erase Verify 


30 


mA 


rs | m 
Input High Voltage TTL pf 8 Nee #05 
A oo +05 | 
Output Low Voltage lo. = 2.1mA a 
Output High Voltage TTL IOH = -2.5mA | ag [| 
Vou lon = —100nA 
Output High Voltage CMOS = : pat | 


4 

ee ee 
Program Voltage (Read 

Operations) fe | ts 
Program Voltage (Read/Write 

Operations) ee = 


Note: 1. Not 100% Tested. Characterisation Data available. 


Vv 
yA 
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Table 8A. Read Only Mode AC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C, —40 to 125 °C; Vcc = 5V + 5% or 5V + 10%; OV < Vpp <6. gece eae 


[Max | Min | Max | ain | Max | 


Min | 
ae} te sestoyee me tt (E=WwG=vu | 9 | [100] | 20] | ns | 


Tuo [om fesse” [ewe [ol fm] [=] = 
= [x ferme [em fel fel fel [= 
ree fase Ten Dl al Tole 
= ef Et [= 
Com [o fomataerer [ew Tet [el [ole 
sar |e [el=fel=[elel= 
seer | ex [e[=[el=[e lal 
Pom [or fesse fewew fof PoP Pet = 


Note: 1. Sampled only, not 100% tested 


Test Condition 


Table 8B. Read Only Mode AC Characteristics 
((Ta = 0 to 70 °C, —40 to 85 °C, —40 to 125 °C; Voc = 5V +5% or 5V + 10%; OV < Vpp < 6.5V) 


a —- 


Conn [ wax [in | max 
[is [nese eevee fw | [wo | Po 


Chip Enable Low to Output ra 


| terav | tce | ChipEnableLowto Output Vaid | G=-v. | | 150] | 200 | 


Hie Pe 

Transition 

[tear | oe [oupuicnetieton nomad] Env |_| 8 | _ 

Pest [ie [aronmnpecerss | een tatet state 
a -feseetamtnmnents| Soe | oe fe tate 


a Transition to Output 


Note: 1. Sampled only, not 100% tested 


Test Condition 
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Figure 5. Read Mode AC Waveforms 


DQ0-DQ7 DATA OUT 


Al00682 


Figure 6. Read Command Waveforms 


Dao-Da7 } : DATAOUT } 


t————— READ SET-UP ————> 


Al00683 
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Figure 7. Electronic Signature Command Waveforms 
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i¢—— READ ELECTRONIC ———> ~——— READ ———> 
SIGNATURE SET-UP MANUFACTURER 
OR DEVICE 
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Table 9A. Read/Write Mode AC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Vec = 5V+5% or 5V + 10%; Vpp = 12V) 


[Min | tex | Min | Max | Min | Nox 


Time | [vertignoonpenatetow [of [ro | | 10[ | 

wove | we [Witeoycetine | 0 | | too] | tao] [no 
wm | as [Ades vaictowieerasouow | o | [ol] [oe] | 
Tne [tr [ Wie erable Low to Adios rarston | as | [so] [eo | | nw 
tenn | tos [chip erable LowiowiteErabotow [18 | [as | [20 [ | ww 
Tom | [oututenatiorighio ite crabotow| 0 | [0] [0] | ws 
wwe | toe [put vatatowiteEravction [as | [so [oo | | nw 


Wioraegcvewmemnetin |e | fol fo] | 
(2) Chip Enable Low to Chip Enable High 
tee | (Write Pulse) = = 


[_twwox | ton [Write EnableHightoinputTransion | 10 | | 10 | | to | | ns 
[twa |__| Duration of Program Operation | 98 | 105 | 95 | 105 | 95 | 105 | us| 
| twawe | | Duration of Erase Operation | 95 | 105 | 96 | 105 | 95 | 105 | ms _ 
| twich | ton | Write Enable High to Chip EnableHigh | 0 | | 0 | | o | | ns 


eo a 
[we Enable igh o Oupuienattow | 6 | |e | |e | | ms 
wor | tse [Adios Vado data Oupt | | | woo] [ia] os 
Tiaoe | tex [ChipenaieLowie ouputTarsnen | o | [ol] [o} | _ 
Teor | tee [criperabetowtoouputvais | [eo | [io] [| ww 
Tee | text [Ouputenabiotov toOupa Tension |o | |o{ [ol] | mw 
Tea | ice [ouputenabietovivoupavars | [os] [| |e | mw 
Tene" | tear [chip enabioighioouraiz | | 20[ [eo] || ms 
onse™ [ioe [outputenabiorighicouatriz | | [| | «| os 
[war | ton [AstoesTnetonto Guine ane | 0 | [o[ po] | m 


Notes: 1. Sampled only, not 100% tested —_ = 
2. AWrite is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 
(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform. 
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Table 9B. Read/Write Mode AC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 125 °C; Voc = 5V+5% or 5V + 10%; Vpp= 12V) 


“ pf mm ae 


- 
[Min | tax | win | Max | 
| tv. | | VerHighto Chip Enabletow | 100 || 100 | ns 


[tre | twe | witeoyietime 80 | 00 | ns 
t 


Write Enable Low to Address Transition feo | | 7 | | ns | 
Chip Enable Low to Write Enable Low roof [al | ms 


Output Enable High to Write Enable Low 


tovWH 


tas | 
tos _| 
(a i 
re 
| twame | | Duration oftrase Operation | 95 | 105 | 9.5 | 105] ms _| 
ton _| : 
two | ) 
a 
| tec 


Input Valid to Write Enable High fs0 | | so] | ns | 
ae a A a 
tweH | Write Enable High to Write Enable Low ff ao |] ons | 


ten Wa 
tee | 
teal 
| twe_| wr 

[Chip Enable Low to Chip Enable High (Write Pulse) | 60 | | 60 | | ns _| 
[ton | Write Enable High to Input Transon | 40 || to | ns 
[Duration of Program Operation | 95 | 105 | 95 | 105 | us 


i ) 

| texcv | tee | Chip Enable Low to Output valid | 
| tcrov | toe | OuputEnable Low to Output Vaid 
Picvaz” [tor | Output Enable Highto Oupa 
| texax | ton Address Transition to Output Transition 


Notes: 1. Sampled only, not 100% tested = os 
2. A Write is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 
(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform. 


WC 
tas 
tAH 
tcs 
tos 

wpe 
toy 
tcH 
tce 
toe 
tor 
tou 


— 
oO 
(7) 
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Figure 10. Erasing Flowchart 


PROGRAM ALL 
BYTES TO 00h 
n=0, Addr=0000h 


ERASE SET-UP 


Wait 10ms 


ERASE VERIFY 
Latch Addr. 


READ COMMAND 


Vpp < 6.5V, PASS 
Per Al00692 


PRESTO F ERASE ALGORITHM 


The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programs all bytes to 00h in order to 
ensure uniform erasure. The programming follows 
the Presto F Programming Algorithm (see below). 
Erase is set-up by writing 20h to the command 
register, the erasure is started by repeating this 
write cycle. Erase Verify is set-up by writing OAOh 
to the command register together with the address 
of the byte to be verified. The subsequent read 
cycle reads the data which is compared to OFFh. 
Erase Verify begins at address 0000h and contin- 
ues to the last address or until the comparison of 
the data to OFFh fails. If this occurs, the address of 
the last byte checked is stored and a new Erase 
operation performed. Erase Verify then continues 
from the address of the stored location. 


Figure 11. Programming Flowchart 


PROGRAM SET-UP 
Latch Addr, Data 


Wait 100pus 


PROGRAM VERIFY 


© 


READ COMMAND 


V 6.5V, PASS 
ie Al00691 


PRESTO F PROGRAM ALGORITHM 


The PRESTO F Programming Algorithm applies a 
series of 100us programming pulses to a byte until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one byte. Program is 
set-up by writing 40h to the command register, the 
programming is started after the next write cycle 
which also latches the address and data to be 
programmed. Program Verify is set-up by writing 
OCOh to the command register, followed by a read. 
cycle and a compare of the data read to the data 
expected. During Program and Program Verify op- 
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is programmed with a safety 
margin. 
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ORDERING INFORMATION SCHEME 


Example: M28F256 -12 X B 


is eet | 


90 ns blank + 10% B PDIP32 0 to 70°C TR Tape & at 
40 100ns X 45% C PLCC32 3 40 to 125°C Pgosing 
-12 120 ns 6 -40 to 85°C 
-15 150 ns 
-20 200 ns 


For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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PDIP32 - 32 pin Plastic DIP, 600 mils width 


B 


@ 


@ 


PDIP32 


Drawing is out of scale 
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PLCC32 


Drawing is out of scale 
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Ays GS “THOMSON M28F256A 


256K (32K x 8, Chip Erase) FLASH MEMORY 


=» FAST ACCESS TIME: 90ns 
=» LOW POWER CONSUMPTION 
— Standby Current: 200A Max 
=» 10,000 ERASE/PROGRAM CYCLES 
=» 12V PROGRAMMING VOLTAGE 


= TYPICAL BYTE PROGRAMING TIME 10us mye ae 
(PRESTO F ALGORITHM) 


» ELECTRICAL CHIP ERASE IN 1s RANGE 


» INTEGRATED ERASE/PROGRAM-STOP 
TIMER 


=» EXTENDED TEMPERATURE RANGES 


PDIP32 (B) PLCC32 (C) 


Figure 1. Logic Diagram 


DESCRIPTION 


The M28F256A FLASH MEMORY is a non-volatile 
memory which may be erased electrically at the 
chip level and programmed byte-by-byte. It is or- 
ganised as 32K bytes of 8 bits. It uses a command 
register architecture to select the operating modes 
and thus provides a simple microprocessor inter- 
face. The M28F256A FLASH MEMORY is suitable : <T-> DQ0-DQ7 
for applications where the memory has to be repro- 
grammed in the equipment. The access time of 
100ns makes the device suitable for use in high 
speed microprocessor systems. 


Table 1. Signal Names 


Vpp 


Al00679B 


Supply Voltage 
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Figure 2A. DIP Pin Connections 


M28F256A < 


2411G 


Al00680 


Warning: NC = No Connection 


Table 2. Absolute Maximum Ratings 


Supply Voltage 


Storage Temperature —65 to 150 i, 
Input or Output Voltages —0.6 to 7 a 


AQ Voltage -—0.6 to 13.5 
Program Supply Voltage, during Erase 
or Programming 


Figure 2B. LCC Pin Connections 


M28F256A 


Al00681 


0 to 70 
—40 to 125 
—40 to 85 


grade 1 
grade 3 
grade 6 


V 


—0.6 to 7 


C 
V 
V 
V 


Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods 


may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 


DEVICE OPERATION 


The M28F256A FLASH MEMORY employs a tech- 
nology similar to a 256K EPROM but adds to the 
device functionality by providing electrical erasure 
and programming. These functions are managed 
by a command register. The functions that are 
addressed via the command register depend on 
the voltage applied to the Vpp, program voltage, 


input. When Vpp is less than or equal to 6.5V, the 
command register is disabled and M28F256A func- 
tions as a read only memory providing operating 
modes similar to an EPROM (Read, Output Dis- 
able, Electronic Signature Read and Standby). 
When Vpp is raised to 12V the command register 
is enabled and this provides, in addition, Erase and 
Program operations. 
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READ ONLY MODES, Vpp < 6.5V 


For all Read Only Modes, except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is don’t care. 


Read Mode. The M28F256A has two enable in- 
puts, E and G, both of which must be Low in order 
to output data from the memory. The Chip Enable 
(E) is the power control and should be used for 
device selection. Output Enable (G) is the output 
control and should be used to gate data on to the 
output, independant of the device selection. 


Standby Mode. In the Standby Mode the maxi- 
mum supply current is reduced from 30mA to 
200A. The device is placed in the Standby Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are ina high 
impedance state, independant of the Output En- 
able (G) input. 


Output Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
state. 


Electronic Signature Mode. This mode allows the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip- 
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high voltage (11.5V to 13V) 
is applied to address line A9 with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device type code. 
All other address lines should be maintained Low 
while reading the codes. The electronic signature 
may also be accessed in Read/Write modes. 


Table 3. Operations 


Read Only 


Standby 


Read/Write 


Standby 


Notes: 1. X = Vit or Vin 
2. Refer also to the Command Table 


es oe a 
Soe ee a ee 
[wie [we | ww | veruse | a0 | atau 
ovpuiosave | we | ww | w |x | 2 
Te fx px | x | m2 
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READ/WRITE MODES, 11.4V < Vpp < 12.6V 


When Vpp is High both read and write operations 
may be performed. These are defined by the con- 
tents of an internal command register. Commands 
may be written to this register to set-up and exe- 
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the command, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 


Awrite to the command register is made by bringing 
W Low while Eis Low. The falling edge of W latches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. 


The supply voltage Vcc and the program voltage 
Vpp can be applied in any order. When the device 
is powered up or when Vpp is < 6.5V the contents 
of the command register default to 00h, thus auto- 
matically setting-up Read operations. In addition a 
specific command may be used to set the com- 
mand register to 00h for reading the memory. The 
system designer may chose to provide a constant 
high Vpp and use the register commands for all 
operations, or to switch the Vpp from low to high 
only when needing to erase or program the mem- 
ory. All command register access is inhibited when 
Vcc falls below the Erase/Write Lockout Voltage 
(ViKo) of 2.5V. 


aS ee ee 
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Table 4. Electronic Signature 


——vieniter | a0 | a7 
Manufacturer’s Code Vit 0s 


Table 5. Commands 


Read | | Write 


Setup Erase/ 


Erase 


a 


Setup Program/ 


Program 


Reset 


Note: 1. X=Vior Vin 


READ/WRITE MODES (cont'd) 


If the device is deselected during Erasure, Pro- 
gramming or Verification it will draw active supply 
currents until the operations are terminated. 


The device is protected against stress caused by 
long erase or program times. If the end of Erase or 
Programming operations are not terminated by a 
Verify cycle within a maximum time permitted, an 
internal stop timer automatically stops the opera- 
tion. The device remains in an inactive state, ready 
to start a Verify or Reset Mode operation. 


Read Mode. The Read Mode is the default at 
power up or may be set-up by writing 00h to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 


Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on- 
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 


bas | pas | pas | pas | paz | ar | Dao | 
pO [ate 1 0 Pee 0], | 0) eon, 
pie th Oa I fT we 


ist Cycle 2nd Cycle 
— ss a7 ao-Ata | DQO-DQ7 


ne 
(eee 
wie [x | am 
Saaie (aSae Ge Se 
Troma [oan | reas [x(a put 
a 
a a nl BRC 
ea 
ee a 


Hex Data 


OAAh 


OCOh Read Data Output 


apply a high voltage to AQ when using the com- 
mand register. The Electronic Signature Mode is 
set-up by writing 90h to the command register. The 
following read cycle, with address inputs 0000h or 
0001h, output the manufacturer or device type 
codes. The command is terminated by writing an- 
other valid command to the command register (for 
example Reset). 


Erase and Erase Verify Modes. The memory is 
erased by first Programming all bytes to 00h, the 
Erase command then erases them to OFFh. The 
Erase Verify command is then used to read the 
memory byte-by-byte for a content of OFFh. 


The Erase Mode is set-up by writing 20h to the 
command register. The write cycle is then repeated 
to start the erase operation. Erasure starts on the 
rising edge of W during this second cycle. Erase is 
followed by an Erase Verify which reads an ad- 
dressed byte. 


Erase Verify Mode is set-up by writing OAOh to the 
command register and at the same time supplying 
the address of the byte to be verified. The rising 
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edge of W during the set-up of the first Erase Verify 
Mode stops the Erase operation. The following 
read cycle is made with an internally generated 
margin voltage applied, reading OFFh indicates 
that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code OAOh with the address of the byte 
to be verified and then reading the byte contents in 
a second read cycle. 


As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFh, another 
Erase operation is performed and verification con- 
tinues from the address of the last verified byte. The 
command is terminated by writing another valid 
command to the command register (for example 
Program or Reset). 


Program and Program Verify Modes. The Pro- 
gram Mode is set-up by writing 40h to the command 
register. This is followed by a second write cycle 


AC MEASUREMENT CONDITIONS 


Input Rise and Fall Times < 10ns 
Input Pulse Voltages 0.45V to 2.4V 
Input and Output Timing Ref. Voltages 0.8V to 2V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


Al00827 


Table 6. Capacitance ™) (Ta = 25 °C, f = 1 MHz) 


Symbol Test Condition | Min | Max | Unit 
Input Capacitance Te 
Output Capacitance re 


Note: 1. Sampled only, not 100% tested 


M28F256A 


which latches the address and data of the byte to 
be programmed. The rising edge of W during this 
secind cycle starts the programming operation. 
Programming is followed by a Program Verify of the 
data written. 


Program Verify Mode is set-up by writing OCOh to 
the command register. The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program- 
ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 


Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice OFFh to the 
command register. The command should be fol- 
lowed by writing a valid command to the the com- 
mand register (for example Read). 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


T Cy = 100pF 


C,_ includes JIG capacitance 
Alo0828 
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Table 7. DC Characteristics 
(Ta = 0 to 70 °C, —40'to 85 °C or -40 to 125 °C; Voc = 5V + 5% or Voc = 5V + 10%) 


Test Condition 


Symbol 


Output Leakage Current 
— EeVn 


loco 
loca 
lccs 
ILpp 
Program Current (Read or 


alae 
Ipp1! Program Current (Programming) Vpp = Vppo, During Programming 


| 200 | 


+100 


lu 
- |Lo 
-~ lec 
'— Iocs 
(1) 
locos 
) 
(1) 
1) 


| Max _| 
a 
ares 
| 
p10 
| 30 
ao 
| 30 
2 
ee) 


ipo!) ea Current (Program Vpp = Vppu, During Verify p58 mA 
lpp3? | Program Current (Erase) Vpp = Vppx, During Erase | 30 |soma | 
tppa') | Program Current (Erase Verify) Ver = Vepu, During Erase Verify | 5 | ma 
input Low Voltage -~ ee ee 
“Gc-_ [teput High Voltage TTL 2 
IH - 
InputHighVoltageCMOS | 7 Vo 
VoL 


s| 
10 
30 
a 
00 
10 
30 
15 
30 
00 
30 
5 
30 


G 


, 
Output High Voltage CMOS 
2. 


Program Voltage (Read 
Operations) 
Program Voltage (Read/Write 


; = AQ = Vio (grade 1) re ee 
lip AQ Current (Electronic Signature) 
| AQ = Vin (grade 6) | | 500 |p 


Supply Voltage, Erase/Program 25 V 
Lock-out 


Note: 1. Not 100% Tested. Characterisation Data available. 


S 
O ln b 
Ley on 


< 
‘°) 
= 
co 1 


Output Low Voltage lo. = 5.8mA (grade 1) 
lo. = 2.1mA (grade 6) 


V 


Vip AQ Voltage (Electronic Signature) 


—_ 
Saeed 


s § 
~ ~~ 
re) eo 
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Table 8A. Read Only Mode AC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 125 °C; Voc = 5V + 10%; OV < Vpp < 6.5V) 


Symbol a Parameter Test Condition 


[Min | Max | Min | Max 
om | we [ReadGyootine | E-vadeve oo | [ro [ro] [me 
ree [oe agri ewe | Tol fo] [ole 
Ea 
sera [ee [Tol ol [ole 
seme em fol Pet [ol [7 


Note: 1. Sampled only, not 100% tested 


Output Enable High to 


Output Hi-Z E= Vit 


Chip Enable High to na _ 
seamen | Sem | o | 


Address Transition to E=Vn,G=Vi 


Output Transition 


a 
- ce 


Table 8B. Read Only Mode AC Characteristics 
((Ta = 0 to 70 °C, —40 to 85 °C or —-40 to 125 °C; Voc = 5V + 10%; OV < Vpp< 6.5V) 


( 
M28F256A 
Symbol 


tre 


| tay | toe | 
tena! | 


E 
DF 


Note: 1. Sampled only, not 100% tested 
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Figure 5. Read Mode AC Waveforms 
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Figure 6. Read Command Waveforms 
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i¢——— READ SET-UP ————> 


Al00683 


8/17 : 
——_—__—____—— ky7 sions 


368 


M28F256A 


Figure 7. Electronic Signature Command Waveforms 
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Table 9A. Read/Write Mode AC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Voc = 5V + 5% or Voc = 5V + 10%: Vpp= 12V) 


M28F256A 
fan tot eee - 
Min | Max | Min | tax | Min | Max | 


Time [| [Vervigntochiperatiotow [10] [100] | too | | wo 
Twine [we [Wiiecydetine ‘| | | too] | rao | | no 
won | us [Ades Vato wiiezranetw [0 | [ol] [0] | mm 
H 
= 


— Output Enable High to Write Enable Low 
| tos Input Valid to Write Enable High 


Write Enable Low to Write Enable High 
(Write Pulse) 
Chip Enable Low to Chip Enable High 
(Write Pulse) 


twHDx t Write Enable High to Input Transition 


t 


teen 


D i 10 

10 

me roo] fia | ne 
Tiaoe | ten [chip enatiotow wouputancion || [oe] fo] |r 
Tiaov | tee [chi gnabiotowioOupavata |_| 0 | [vo] || no 
Tee | tox [Outpt Enable tow to Out arson | 0 | | o] [ol] |r. 
Tea [ice [Outptnabetowioouivars | [se [a] |e | wo 
eae” [tase [erp enabiorishiooupaz | | 20 [| [| 16 
onae™ [tor foutptenave ightoounaez | | | | | [| 16 
Tce | ton [Acoss Tantionio Osputtrnaton [© | te] fo[ |r. 


Notes: 1. Sampled only, not 100% tested a ses 
2. AWrite is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 
(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform. 


tWHWH2 


tWHWH1 a Duration of Program Operation 


Ss ICD ld |r i= 
= = |e 
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Table 9B. Read/Write Mode AC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Veco = 5V + 5% or Voc = SV + 10%: Vpp = 12V) 


M28F256A 
Parameter 


a 
2 
= 


twc 

tas 

taH i 

tcs 

twp Write Enable Low to Write Enable High (Write Pulse) 

Chip Enable Low to Chip Enable High (Write Pulse) 7 

tWHDXx Write Enable High to Input Transition 

tcH 

tce 

tor 


teren”) 


=j|o2 {nN n | N oS 
o};o]o oyun 3S 


tWHWH2 Duration of Erase Operation 
tWHEH Write Enable High to Chip Enable High 
co : 


Write Enable High to Write Enable Low 


tWHGL 


Write Enable High to Output Enable Low 
tavav tacc | Addess Valid to data Output 


tELOxX Chip Enable Low to Output Transition 
Chip Enable Low to Output Valid 


two | toe | 
tara 


tGLav 


tWHWHt1 ad Duration of Program Operation 


Output Enable Low to Output Transition 
Output Enable Low to Output Valid 
Chip Enable High to Output Hi-Z 
i-Z 


= 
a 


1 
teHaz ( 
1 


) 
(1) tor _| Output Enable High to Output Hi 
| ton Address Transition to Output Transition 


Notes: 1. Sampled only, not 100% tested = ian 
2. A Write is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 
(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform. 
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tVPHEL 


tWHWH3 
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VALID 
Shen ee 


tWHWH3 


tWLWH 


a ai ere aie nm ocean 
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Figure 10. Erasing Flowchart 
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Limit: 1000 at grades 1 & 6; 6000 at grade 3. 


PRESTO F ERASE ALGORITHM 


The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programms all bytes to 00h in order 
to ensure uniform erasure. The programming fol- 
lows the Presto F Programming Algorithm (see 
below). Erase is set-up by writing 20h to the com- 
mand register, the erasure is started by repeating 
this write cycle. Erase Verify is set-up by writing 
OAOh to the command register together with the 
address of the byte to be verified. The subsequent 
read cycle reads the data which is compared to 
OFFh. Erase Verify begins at address 0000h and 
continues to the last address or until the compari- 
son of the data to OFFh fails. If this occurs, the 
address of the last byte checked is stored and a 
new Erase operation performed. Erase Verify then 
continues from the address of the stored location. 
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Figure 11. Programming Flowchart 
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PRESTO F PROGRAM ALGORITHM 


The PRESTO F Programming Algorithm applies a 
series of 10us programming pulses to a byte until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one byte. Program is 
set-up by writing 40h to the command register, the 
programming is started after the next write cycle 
which also latches the address and data to be 
programmed. Program Verify is set-up by writing 
OCOh to the command register, followed by a read 
cycle and a compare of the data read to the data 
expected. During Program and Program Verify op- 
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is programmed with a safety 
margin. 
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ORDERING INFORMATION SCHEME 


Example: M28F256A -12 X B 1 TR 


Sp | Option 
-90 90 ns blank  +10% B PDIP32 1 Oto70°C Y3 1,000 Cycles 
-10 100 ns x + 5% C PLCC32 3 -40to125°C TR Tape &Reel 
-12 120 ns 6 —40to 85°C Packing 
15 150 ns 
-20 200 ns 


For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 
catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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PDIP32 - 32 pin Plastic DIP, 600 mils width 


PDIP32 


Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLCOC32 


Drawing is out of scale 
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512K (64K x 8, Chip Erase) FLASH MEMORY 


=» FAST ACCESS TIME: 90ns 


= LOW POWER CONSUMPTION 
— Standby Current: 200A Max 


= 10,000 ERASE/PROGRAM CYCLES 
# 12V PROGRAMMING VOLTAGE 


# TYPICAL BYTE PROGRAMMING TIME 10ps 
(PRESTO F ALGORITHM) 


» ELECTRICAL CHIP ERASE IN 1s RANGE 


# INTEGRATED ERASE/PROGRAM-STOP 
TIMER 


=» EXTENDED TEMPERATURE RANGES 


DESCRIPTION 


The M28F512 FLASH MEMORY is a non-volatile 
memory which may be erased electrically at the 
chip level and programmed byte-by-byte. It is or- 
ganised as 64K bytes of 8 bits. It uses a command 
register architecture to select the operating modes 
and thus provides a simple microprocessor inter- 
face. The M28F512 FLASH MEMORY is suitable 
for applications where the memory has to be repro- 
grammed in the equipment. The access time of 
100ns makes the device suitable for use in high 
speed microprocessor systems. 


Table 1. Signal Names 


August 1994 


PDIP32 (B) PLCC32 (C) 


Figure 1. Logic Diagram 
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Figure 2A. DIP Pin Connections Figure 2B. LCC Pin Connections 


M28F512 M28F512 


Al00550 
Al00549 


Warning: NC = No Connection Warning: NC = No Connection 


Table 2. Absolute Maximum Ratings 


TA 


| Ambient Operating Temperature grade 1 0 to 70 


grade 3 —40 to 125 °C 
grade 6 —40 to 85 
Vpp 


Program Supply Voltage, during Erase 


Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods 
may affect device reliability. Refer also to the S@S-THOMSON SURE Program and other relevant quality documents. 


DEVICE OPERATION 
The M28F512 FLASH MEMORY employs a tech- 


command register is disabled and M28F512 func- 
tions as a read only memory providing operating 


nology similar to a 512K EPROM but adds to the 
device functionality by providing electrical erasure 
and programming. These functions are managed 
by a command register. The functions that are 
addressed via the command register depend on 
the voltage applied to the Vpp, program voltage, 
input. When Vpp is less than or equal to 6.5V, the 


modes similar to an EPROM (Read, Output Dis- 
able, Electronic Signature Read and Standby). 
When Vpp is raised to 12V the command register 
is enabled and this provides, in addition, Erase and 
Program operations. 
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READ ONLY MODES, Vpp < 6.5V 


For all Read Only Modes, except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is ’don’t care’. 


Read Mode. The M28F512 has two enable inputs, 
E and G, both of which must be Low in order to 
output data from the memory. The Chip Enable (E) 
is the power control and should be used for device 
selection. Output Enable (G) is the output control 
and should be used to gate data on to the output, 
independant of the device selection. 


Standby Mode. In the Standby Mode the maxi- 
mum supply current is reduced from 30mA to 
200uA. The device is placed in the Standby Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are ina high 
impedance state, independant of the Output En- 
able (G) input. 


Output Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
state. 


Electronic Signature Mode. This mode allows the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip- 
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high voltage (11.5V to 13V) 
is applied to address line A9 with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device type code. 
All other address lines should be maintained Low 
while reading the codes. The electronic signature 
may also be accessed in Read/Write modes. 


Table 3. Operations “) 


Read Only 


Read/Write ® | Vppy Read 


Standby 


Notes: 1. X = Vicor Vin 
2. Refer also to the Command Table 


[we [open [2 [| 8 
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READ/WRITE MODES, 11.4V < Vpp < 12.6V 


When Vpp is High both read and write operations 
may be performed. These are defined by the con- 
tents of an internal command register. Commands 
may be written to this register to set-up and exe- 
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the command, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 


Awrite to the command register is made by bringing 
W Low while Eis Low. The falling edge of W latches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. 


The supply voltage Vcc and program voltage Vpp 
can be applied in any order. When the device is 
powered up or when Vpp is < 6.5V the contents of 
the command register default to 00h, thus automat- 
ically setting-up Read operations. In addition a 
specific command may be used to set the com- 
mand register to 00h for reading the memory. 


The system designer may chose to provide a con- 
stant high Vpp and use the register commands for 
all operations, or to switch the Vpp from low to high 
only when needing to erase or program the mem- 
ory. All command register access is inhibited when 


|W | as | pa0-pa7 
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Table 4. Electronic Signature 


Table 5. Commands “!) 


Setup Erase/ 


Erase 


Setup Program/ 


Program 


Note: 1. X=Vior Vin 


READ/WRITE MODES (cont'd) 


Vcc falls below the Erase/Write Lockout Voltage 
(VLKo) of 2.5V. 


If the device is deselected during Erasure, Pro- 
gramming or Verification it will draw active supply 
currents until the operations are terminated. 


The device is protected against stress caused by 
long erase or program times. If the end of Erase or 
Programming operations are not terminated by a 
Verify cycle within a maximum time permitted, an 
internal stop timer automatically stops the opera- 
tion. The device remains in an inactive state, ready 
to start a Verify or Reset Mode operation. 

Read Mode. The Read Mode is the default at 
power up or may be set-up by writing 00h to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 
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|___Wentier___|_ao_| a7 | bas | bas | pas | pas | paz | par | pao | Hex data | 
[ManutacturersCodo | vu | o | o | 1 | o | o | o | o | o | an 
[Devicecode | vw | o | o | o | o | oo | oo fs | of om 


1st Cycle 
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See 

a 
ee a a oe 
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2nd Cycle 


OAOh Read Data Output 


Data Output 


ocoh x 


Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on- 
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 
apply a high voltage to AQ when using the com- 
mand register. The Electronic Signature Mode is 
set-up by writing 90h to the command register. The 
following read cycle, with address inputs 0000h or 
0001h, output the manufacturer or device type 
codes. The command is terminated by writing an- 
other valid command to the command register (for 
example Reset). 


Erase and Erase Verify Modes. The memory is 
erased by first Programming all bytes to 00h, the 
Erase command then erases them to OFFh. The 
Erase Verify command is then used to read the 
memory byte-by-byte for a content of OFFh. 


The Erase Mode is set-up by writing 20h to the 
command register. The write cycle is then repeated 
to start the erase operation. Erasure starts on the 
rising edge of W during this second cycle. Erase is 
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followed by an Erase Verify which reads an ad- 
dressed byte. 


Erase Verify Mode is set-up by writing OAOh to the 
command register and at the same time supplying 
the address of the byte to be verified. The rising 
edge of W during the set-up of the first Erase Verify 
Mode stops the Erase operation. The following 
read cycle is made with an internally generated 
margin voltage applied, reading OFFh indicates 
that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code OAOh with the address of the byte 
to be verified and then reading the byte contents in 
a second read cycle. 


As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFh, another 
Erase operation is performed and verification con- 
tinues from the address of the last verified byte. The 
command is terminated by writing another valid 
command to the command register (for example 
Program or Reset). 


AC MEASUREMENT CONDITIONS 


Input Rise and Fall Times < 10ns 
Input Pulse Voltages 0.45V to 2.4V 
Input and Output Timing Ref. Voltages 0.8V to 2V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


Cin Input Capacitance 
OUT 


Cc Output Capacitance 


Note: 1. Sampled only, not 100% tested 
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Program and Program Verify Modes. The Pro- 
gram Mode is set-up by writing 40h to the command 
register. This is followed by a second write cycle 
which latches the address and data of the byte to 
be programmed. The rising edge of W during this 
secind cycle starts the programming operation. 
Programming is followed by a Program Verify of the 
data written. 


Program Verify Mode is set-up by writing OCOh to 
the command register. The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program- 
ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 


Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice OFFh to the 
command register. The command should be fol- 
lowed by writing a valid command to the the com- 
mand register (for example Read). 


Figure 4. AC Testing Load Circuit 
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Table 7. DC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or —-40 to 125 °C; Voc = 5V + 10%) 


Parameter 
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V Program Voltage (Read/Write 
eae Operations) 
AQ Voltage (Electronic Signature) | 
AQ Current (Electronic Signature) 
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Note: 1. Not 100% tested. Characterisation Data available. 
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Table 8A. Read Only Mode AC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Voc = 5V + 10%; OV < Vpp <6. ae" eedhae 


tn ena 
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Note: 1. Sampled only, not 100% tested 


Test Condition 


Table 8B. Read Only Mode AC Characteristics 
((Ta = 0 to 70 °C, —40 to 85 °C or —-40 to 125 °C; Voc = 5V + 10%; OV < Vpp < 6.5V) 


M28F512 
symbol Parameter 15 | 20 


[Min | Max | Min | Max 
OD ee ne oe TR 
E-vG=vn | | 150 {| 200 | ns 


t Chip Enable Low to Output 
evox " Transition 


Te fowemiaanan | Gave || 80 || 200 | ns 


t Output Enable Low to Output 
ctax " Transition 


te ea rs | [ew | 
Peat [eesinnaiomene [en Tots to te fa 
ae 


t Address Transition to Output 
apis Transition 


Note: 1. Sampled only, not 100% tested 


Test Condition 
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Figure 5. Read Mode AC Waveforms 
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Figure 6. Read Command Waveforms 
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Figure 7. Electronic Signature Command Waveforms 
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Table 9A. Read/Write Mode AC Characteristics, W and E Controlled 
(Ta = 0 to 70 °C, —40 to 85 °C or 40 to 125 °C; Voc = 5V + 5% or 5V + 10%) 


Parameter 


45 
| Sip Enable gh ie erabietme | _o_{ _ 
[Input Valid to Write Enable High | 45 | 
SS oe 


Write Enable Low to Write Enable High 

(Write Pulse) 

Chip Enable Low to Chip Enable High 45 
ae Pulse) 


[Dustnet Peper Gpwaien | 05 
[Duration of Program Operation | 9.5 
6 a 

0 | 
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peepee = IG ine 2] 
twam | twen | Write Enable High toWrteEnableLow | 20 | | 20 | | 20 | | ns 
tev. |__| Chip Enable High to Chip EnableLow | 20 | | 20 | | 20 |_| ns _| 

| twc. | | Write Enable High to OutputEnabieLow | 6 | | 6 | | 6 | | ps | 

| te. | | ChipEnableHightoQutputEnableLow | 6 | {| 6 | [| 6 {| | us | 
thoo se Ades vsittodatntpet_{ _| go | _{ too |_| 0 | os 
terax™ ar ae 

j90 | | 00] | 20] ns _| 
towz poet Oe [ns 


Notes: 1. Sampled only, not 100% tested 
2. A Write is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 
(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform. 
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Table 9B. Read/Write Mode AC Characteristics, W and E Controlled 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 125 °C; Voc = 5V 45% or 5V + 10%) 


Saas al MUI es 
[ao oe 


| tvpne. | | VppHightoChipEnableLow == sid Vpp High to Chip Enable Low 
ee 
[twine | two | Wetecyietime tc || 200 | ns 
[tw | tas _| Address Valid towrite EnableLow fo | fo || ns 
| twa | | Address aid toChipenabietow | | | of | ns 
|_tmax | tw | White Enable Low to Address Transition | 60 | {| 60 | | ns 
[tex | | Chip Enable Low to Adcress Transiton | 80 | | 80 | | ns 
|_tewn | tes _| ChipEnableLowtoWriteEnableLow | 20 | | 20 | ns 
| twa | | WiteEnableLowtochipénabletow | 0 | | o | | ns | 
| town | | OutputEnableHighto write EnabieLow | o | | o || ps 
| toe | | OutputEnable igh to ChipEnabletow | 0 | | o | us 
| town | tos | InputValidto Write EnabieHigh | SO | | so || 
| tover | | Input ValidtoChipenableign | 0 | | go || ns 
| tw | twe | Write Enable Low to Write Enable High (WrtePuise) | 60 | {60 | | ns_ 
|_tacn |__| Chip Enable Low to Chip Enable High (Write Pulse) | 70 | {| 70 | | ns 
| twiox | tov | WiteEnableHightoinputTransiton | to | | to | ns 
|tewx | | ChipenableHightoinputTransiton | to || to | ns 
[_twiwen | | Duration of Program Operation fo | [5 | | us 
[teen [| | Duration of Program Operation Sf 5 | fo5 || us 
twine | | Duration of Erase Operation =f 9S | [85 | | ms | 
|_twicn | ton | White Enable High toChipenabieHign | 0 | | oo || ns 
[ter |__| Chip Enable Highto Write EnableHigh | | | oo || ns 
| tw |_twen | Write Enable HightoWriteEnableLow | 20 | {| 20 | ns 
|_tew | | ChipEnableHightoChipEnableLow | 20 | | 20 | | ns 
| tw | | Write Enable High to OutputenableLow | 6 | | 6 | | ns 
| te |__| ChipEnableHightoOutputenabletow | 6 | | 6 | | us 
| twav | tro | Addess Validtodata Quit | t50 | | 200 | ns 
| terox" | tz | ChipenableLowtoOutputtransiton fo | | oO ff ns 
| twav | tor | ChipEnableLowtoOutputvaid || 50 | | 200 | ns 
| tarox | tor | Output Enable Low to Output Transition | 0 | | 0 || ns 
| toro | toe | OutputEnableLowtoOutputvaid || 65 || 60 | ns 
[tee | | ChipénableHigntoOuputiz | 85 || 60 |_| 
| toice" | tor | OutputenableHightoOuputHiz | 88 || ao | ns 
two [tow [Aderess Transition to Ouput Transiion ———~+d|o | | o | [as 


Notes: 1. Sampled only, not 100% tested 
2. AWrite is enabled by a valid combination of Chip Enable (E) and Write Enable (W). When Write is controlled by Chip Enable 
(with a Chip Enable pulse width smaller than Write Enable), all timings should be measured relative to Chip Enable waveform. 
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Figure 12. Erasing Flowchart 
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READ COMMAND 


Vpp <6.5V, PASS 


Limit: 1000 at grades 1 & 6; 6000 at grade 3. 


PRESTO F ERASE ALGORITHM 


The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programms all bytes to 00h in order 
to ensure uniform erasure. The programming fol- 
lows the Presto F Programming Algorithm (see 
below). Erase is set-up by writing 20h to the com- 
mand register, the erasure is started by repeating 
this write cycle. Erase Verify is set-up by writing 
OAOh to the command register together with the 
address of the byte to be verified. The subsequent 
read cycle reads the data which is compared to 
OFFh. Erase Verify begins at address 0000h and 
continues to the last address or until the compari- 
son of the data to OFFh fails. If this occurs, the 
address of the last byte checked is stored and a 
new Erase operation performed. Erase Verify then 
continues from the address of the stored location. 


Figure 13. Programming Flowchart 


PROGRAM SET-UP 
Latch Addr, Data 


Wait 10us 


PROGRAM VERIFY 


O 


READ COMMAND 


Vpp <6.5V, PASS 
PP Al00677 


PRESTO F PROGRAM ALGORITHM 


The PRESTO F Programming Algorithm applies a 
series of 10us programming pulses to a byte until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one byte. Program is 
set-up by writing 40h to the command register, the 
programming is started after the next write cycle 
which also latches the address and data to be 
programmed. Program Verify is set-up by writing 
O0COh to the command register, followed by a read 
cycle and a compare of the data read to the data 
expected. During Program and Program Verify op- 
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is programmed with a safety 
margin. 
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ORDERING INFORMATION SCHEME 


Example: M28F512 -12 X C 1 


Vcc Tolerance 


-90 90 ns blank +10% B i Peckage, 0 to 70 — Temp. fanae_ Y3 1,000 Cycles 
-10 100 ns x + 5% C PLCC32 3 -40t0125°C TR Tape &Reel 
12 120 ns 6 40 to 85°C Pacrng 
-15 150 ns 
-20 200 ns 


For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 
catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. | 
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PDIP32 - 32 pin Plastic DIP, 600 mils width 


PDIP32 


Drawing is out of scale 


jeg sss SGS-THOMSON 


MICROELECTRONICS 
396 


M28F512 


PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLCC32 


Drawing is out of scale 
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1 Megabit (128K x 8, Chip Erase) FLASH MEMORY 


=» FAST ACCESS TIME: 90ns 


=» LOW POWER CONSUMPTION 
— Standby Current: 100nA Max 


= 10,000 ERASE/PROGRAM CYCLES 
=» 12V PROGRAMMING VOLTAGE 


= TYPICAL BYTE PROGRAMING TIME 10ps 
(PRESTO F ALGORITHM) 


» ELECTRICAL CHIP ERASE in 1s RANGE PDIP32 (P) PLCC32 (Kk) 


# INTEGRATED ERASE/PROGRAM-STOP 
TIMER 


=» OTP COMPATIBLE PACKAGES and PINOUTS 
# EXTENDED TEMPERATURE RANGES 


TSOP32 (N) 
8x 20mm 


DESCRIPTION 


The M28F101 FLASH MEMORY is a non-volatile Figure 1. Logic Diagram 
memory which may be erased electrically at the 
chip level and programmed byte-by-byte. It is or- 
ganised as 128K bytes of 8 bits. lt uses a command 
register architecture to select the operating modes 
and thus provides a simple microprocessor inter- 
face. The M28F101 FLASH MEMORY is suitable 
for applications where the memory has to be repro- 
grammed in the equipment. The access time of 
100ns makes the device suitable for use in high 


speed microprocessor systems. K 7 DQ0-DQ7 


Table 1. Signal Names M28F1014 


ie 


Supply Voltage 


Al00666B 


Ground 
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Figure 2A. DIP Pin Connections Figure 2B. LCC Pin Connections 


M28F 101 


Al00668 
Al00667 


Warning: NC = No Connection Warning: NC = No Connection 


Figure 2C. TSOP Pin Connections Figure 2D. TSOP Reverse Pin Connections 


M28F101 M28F101 


(Normal) (Reverse) 


AI00669B Al00670B 


Warning: NC = No Connection Warning: NC = No Connection 
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Table 2. Absolute Maximum Ratings 


Ambient Operating Temperature 


Storage Temperature —65 to 150 
Input or Output Voltages —0.6 to7 


0 to 70 
—40 to 125 
—40 to 85 


grade 1 
grade 3 
grade 6 


AQ Voltage —0.6 to 13.5 


Program Supply Voltage, during Erase 06 to 14 


or Programming 
Note: Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods 


may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 


DEVICE OPERATION 


The M28F101 FLASH MEMORY employs a tech- 
nology similar to a 1 Megabit EPROM but adds to 
the device functionality by providing electrical era- 
sure and programming. These functions are man- 
aged by acommand register. The functions that are 
addressed via the command register depend on 
the voltage applied to the Vpp, program voltage, 
input. When Vpp is less than or equal to 6.5V, the 
command register is disabled and M28F101 func- 
tions as a read only memory providing operating 
modes similar to an EPROM (Read, Output Dis- 
able, Electronic Signature Read and Standby). 
When Vpp is raised to 12V the command regsiter 
is enabled and this provides, in addition, Erase and 
Program operations. 


READ ONLY MODES, Vpp < 6.5V 


For all Read Only Modes, except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is don’t care. 


Read Mode. The M28F101 has two enable inputs, 
E and G, both of which must be Low in order to 
output data from the memory. The Chip Enable (E) 
is the power control and should be used for device 
selection. Output Enable (G) is the output contro! 
and should be used to gate data on to the output, 
independant of the device selection. 


Standby Mode. In the Standby Mode the maxi- 
mum supply current is reduced from 30mA to 
100A. The device is placed in the Standby Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are in a high 
impedance state, independant of the Output En- 


able (G) input. 


Output Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
state. 


Electronic Signature Mode. This mode allows the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip- 
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high voltage (11.5V to 13V) 
is applied to address line A9 with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device type code. 
All other address lines should be maintained Low 
while reading the codes. The electronic signature 
may also be accessed in Read/Write modes. 


READ/WRITE MODES, 11.4V < Vpp < 12.6V 


When Vpp Is High both read and write operations 
may be performed. These are defined by the con- 
tents of an internal command register. Commands 
may be written to this register to set-up and exe- 
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the command, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 


: 3/21 
ANZ BSollseeees 


401 


M28F101 


Table 3. Operations ") 


on a oe 
Read/Write | Vppy 
| Wte |e | Ym | Vi Pulse 
en ae | ve] we |W 
ce A a 
Notes: 1. X = Vit or Vin 


2. Refer also to the Command Table 


Data Output 


|| ver | Operation =| EF | SG | OW D0 - Da7 
Read Only VpPL | Read | Read = fl |] Data Output 
| Output Disable | Disable oto |e te 


Data Input 


ae 


Table 4. Electronic Signature 


Manufacturer’s Code 


Table 5. Commands “) 


1st I 2nd Cycl 
Command | Cycles sttyele nd Cycle 
Operation A0-A16 DQ0-DQ7 A0-A16 
oa an a a 


Electronic Write a 00000h 
Signature 00001h 
Setup Erasel tf FO 

Erase (Ed fener: aioe ne oe x 
[Erase Verity | 2 | write | aoate | aon | Read |X 
a 


Note: 1.X=Vicor Vin 


Data Output 
Data Input 
OFFh 
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READ/WRITE MODES (cont'd) 


Awrite to the command register is made by bringing 
W Low while E is Low. The falling edge of W latches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. 


The supply voltage Vcc and the program voltage 
Vpp can be applied in any order. When the device 
is powered up or when Vpp is < 6.5V the contents 
of the command register default to 00h, thus auto- 
matically setting-up Read operations. In addition a 
specific command may be used to set the com- 
mand register to 0Oh for reading the memory. 


The system designer may chose to provide a con- 
stant high Vpp and use the register commands for 
all operations, or to switch the Vpp from low to high 
only when needing to erase or program the mem- 
ory. All command register access is inhibited when 
Vcc falls below the Erase/Write Lockout Voltage 
(VLKo) of 2.5V. 


If the device is deselected during Erasure, Pro- 
gramming or Verification it will draw active supply 
currents until the operations are terminated. 


The device is protected against stress caused by 
long erase or program times. If the end of Erase or 


AC MEASUREMENT CONDITIONS 


Input Rise and Fall Times < 10ns 
Input Pulse Voltages 0.45V to 2.4V 
Input and Output Timing Ref. Voltages 0.8V to 2V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 
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Programming operations are not terminated by a 
Verify cycle within a maximum time permitted, an 
internal stop timer automatically stops the opera- 
tion. The device remains in an inactive state, ready 
to start a Verify or Reset Mode operation. 


Read Mode. The Read Mode is the default at 
power up or may be set-up by writing 00h to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 


Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on- 
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 
apply a high voltage to A9 when using the com- 
mand register. The Electronic Signature Mode is 
set-up by writing 90h to the command register. The 
following read cycle, with address inputs 00000h or 
00001h, output the manufacturer or device type 
codes. The command is terminated by writing an- 
other valid command to the command register (for 
example Reset). 


Erase and Erase Verify Modes. The memory is 
erased by first Programming all bytes to 00h, the 
Erase command then erases them to OFFh. The 
Erase Verify command is then used to read the 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


T Cy, = 100pF 


C,_ includes JIG capacitance 
Al00828 


Table 6. Capacitance) (Ta = 25 °C, f = 1 MHz) 


[vereov | te 
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Output Capacitance 


Note: 1. Sampled only, not 100% tested 
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Table 7. DC Characteristics 
Ta = 0 to 70 °C, —40 to 85 °C or —-40 to 125 °C; Voc = 5V + 5% or 5V + 10%) 


Symbol 


— 


fu 

ILo 
loc 
loc1 


loce | 


Supply Current (Standby) CMOS 
7 
| 

loca | Supply Current (Erase) 

Iccs | Supply Current (Erase Verify) 

pe 

Program Current (Read or 

elie 

ip 


( 
ies ae Current (Program Vpp = Vepu, During Verify 


Ipp3! Program Current (Erase) Vpp = Vppo, During Erase 
Ipp4 Program Current (Erase Verify) Vep = Vppu, During Erase Verify 


1 
loca" 


Supply Current (Standby) TTL 


30 
5 


on 
HE 
oO 


) 

(1) 

1) 

(1) 
Vit 
Vin 
VoL 
Vou 


| Vi | Input Low Voltage aieeeeennre et 08 
input High Voltage TTL .. Vos +05 
Input High Voltage CMOS PL 2 Vee | Veo + 0.5 
lo. = 5.8mA (grade 1) ary: 
Output Low Voltage 
lou = 2.1mA (grade 6) P| 0.45 
Output High Voltage CMOS 
lon = —2.5mA 0.85 Voc 
Output High Voltage TTL lon = —2.5mA 
Program Voltage (Read 
Program Voltage (Read/Write 
Operations) te ea 
AQ Current (Electronic Signature) | A= Vin | 200 
Supply Voltage, Erase/Program 


Note: 1. Not 100% tested. Characterisation Data available. 
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Table 8A. Read Only Mode AC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Vcc = 5V + 5% or 5V + 10%; OV < Vpp < 6.5V) 


a i ll 


= ee Ee 
utput Enable Low 
| tava | | tre | Read [Read Cycle Time Time | E=Vn,G=Vi_ G= Vi | 90 | 100 | 120 | 
Pes [ue fiero fencacee] Pm] fo] [mp 
foot |w leer [em [eT [el [eT Te 
ee fw fame [ex | fo] ol ole 
Poo | we fegremmee [ew ToT Te| [oT To 
ww | lamar [ew Tel [ol [ol ® 
joe” | [epametme | sew [oe || o fs |o | a | 
Poa |e farce [ew [ole l elo] lol = 
Pow [os [scammers [Ewen fet [ef fel [oe 


Note: 1. Sampled only, not 100% tested 


Test Condition 


Table 8B. Read Only Mode AC Characteristics 
((Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Vcc = 5V+5% or 5V + 10%; OV < Vpp < 6.5V) 


M28F101 


Write Enable High to Output 


| tavay | tavav | tac | ReadCycleTime | Read Cycle Time E=Vui,G=Vi | 150 | 200 | 
Address Valid to Output Valid | E= Vu G@=Vu_| Ae eee a Poe 


t Chip Enable Low to Output 2 
ELax' Transition 7 


Test Condition 


Ve area Chip Enable Low to Output Valid | Gave =| | 50 | | 200 | 


Output Enable Low to Output =_ 
mm fet [el fo 
oe 
ee ae a ee 
tes Soa Entei cat 82 | _Eova (35 | 0 | 40 | ns | 


Address Transition to Output 


Note: 1. Sampled only, not 100% tested 
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Figure 5. Read Mode AC Waveforms 


tGLQX 
/ 


DQ0-DQ7 (k DATA OUT } 


AI00671 


Figure 6. Read Command Waveforms 


tELWL 


tWLWH 


ee arse 


DQ0-DQ7 : =s*==={ COMMAND } : DATA OUT 


i¢———— READ SET-UP, ———>» ¢—— READ 


Al00672 
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Figure 7. Electronic Signature Command Waveforms 


tWLWH 


——— 
= oe 


pao-DQ7 : ----—-{ COMMAND } 


i READ ELECTRONIC ——>% 
SIGNATURE SET-UP 


READ/WRITE MODES (cont'd) 


memory byte-by-byte for a content of OFFh. The 
Erase Mode is set-up by writing 20h to the com- 
mand register. The write cycle is then repeated to 
start the erase operation. Erasure starts on the 
rising edge of W during this second cycle. Erase is 
followed by an Erase Verify which reads an ad- 
dressed byte. 


Erase Verify Mode is set-up by writing OAOh to the 
command register and at the same time supplying 
the address of the byte to be verified. The rising 
edge of W during the set-up of the first Erase Verify 
Mode stops the Erase operation. The following 
read cycle is made with an internally generated 
margin voltage applied, reading OFFh indicates 
that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code OAOh with the address of the byte 
to be verified and then reading the byte contents in 
a second read cycle. 


As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFh, another 
Erase operation is performed and verification con- 
tinues from the address of the last verified byte. The 


DATAOUT } 


‘<—— READ ——>i 
MANUFACTURER 


OR DEVICE 
Al00673 


command is terminated by writing another valid 
command to the command register (for example 
Program or Reset). 


Program and Program Verify Modes. The Pro- 
gram Mode is set-up by writing 40h to the command 
register. This is followed by a second write cycle 
which latches the address and data of the byte to 
be programmed. The rising edge of W during this 
secind cycle starts the programming operation. 
Programming is followed by a Program Verify of the 
data written. 


Program Verify Mode is set-up by writing OCOh to 
the command register. The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program- 
ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 


Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice OFFh to the 
command register. The command should be fol- 
lowed by writing a valid command to the the com- 
mand register (for example Read). 
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Table 9A. Read/Write Mode AC Characteristics, W and E Controlled 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V+5% or 5V+ 10%) 


M28F101 
[Min | Max | Min | 
a ae 


twnwio | two | WriteCycleTime | 90 

| tas | Address Valid to Write EnableLow | 0_| 
twe._| _| Address ValidtoChipEnableLow | 0 _ 
|__| Chip Enable Low to Address Transition | 60_| 
|__| Write Enable Low to Chip Enable Low | 0 _| 
una dnane ine we Erabe on 2 
| tos _| 
eed 


ye) — — = 
J /. 
onk, 
iy] 


—* ae | ai 

oO (an) (o) 
= 
77) 


— 
© 


ie = 
2 me} 
Ss om 
= = 
ae m= 


— 
oj fa 
oO 


S 


c 


” ” 


AiG li£f ia lar (=F 
cr rc io 


Output Enable High to Chip Enable Low 
Input Valid to Write Enable High 
Input Valid to Chip Enable High 


Write Enable Low to Write Enable High 40 
(Write Pulse) 


[ton 
tewx |__| Chip Enable High to Input Transition | 10_ 
twwit_| | Duration of Program Operation | 9.5 _ 

|__| Duration of Program Operation | 9.5 | 
twa | | Duration of Erase Operation | 9.5 _ 
[twin | tow_| Write Enable High to Chip Enable High_| 0 _| 
| te |_| Chip Enable High to Write Enable High_| | 
teve._| | Chip Enable High to Chip Enable Low | 20_ 
| twist |_| Write Enable High to Output Enable Low | 6 _| 
tevor_| | Chip Enable High to Output Enable Low | 6 _ 
| tavav__| taco | Addess Valid to data Output || 
| terox | tz | Chip Enable Low to Output Transition | 0 _| 
| tev | toe | ChipEnableLowto Output Vaid | 
| tcrx | toe | Output Enable Low to Output Transition | 0_| 
| tea —_ 
| tewo2 a 


—. 
Oo 
C _ 
oO 


co 
or 


tEHEH1 


Ee 
p20 | | 20 | 


i<e} 
o1 


a 
oo) 


= 
ine) 
oO 
Cc 
n 


—_ 
NO 
Oo 


oi 
Oo 


E 
teLav | toe Output Enable Low to Output Valid 
tenoz oo Chip Enable High to Output Hi-Z 
teHaz "” Output Enable High to Output Hi-Z 
taxax Address Transition to Output Transition 


Note: 1. Sampled only, not 100% tested 
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Table 9B. Read/Write Mode AC Characteristics, W and E Controlled 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 125 °C; Voc = 5V + 5% or 5V + 10%) 


[min | tax | nin | Bax | 


| tvew. | [VepHightoChipEnablelow tt | tt | ps 
| tvenm |_| VerHigh toWriteEnableLow tt TT | ns 
| twins | two | WrteCycloTime | 50 | foo | ns 
| tam. | tes | Address Valid toWrite EnableLow | | | | ns 
| twa | | Address Valid toChipEnableLow | oo || of | ns 
| tmax | tai | Write Enable Low to Address Transition | 60 || 75 | | ns 
| tux |_| Chip EnableLowto Address Transition | 80 | | 80 | | ns 
[| tem | tos_| Chip Enable LowtoWriteEnableLow | 20 || 20 | 
tte meee 

aE aes 

us 


lw 
[Trout nate ihe Wie Eats ty 
[ [ouput rate gnie cn Ere Low 


tDVEH 


twLWH 


~ 
Al 
© 


tELEH 


twWHWH1 


tEHEH1 


—_a fo 
oro ;o 


[tos _| 
ira 
tae 
el 
twiox | ton | Write Enable High to Input Transition | 
oe 
ae 
|__| Duration of Program Operation 
od 


tEHDX Chip Enable High to Input Transition 
Duration of Program Operation 


tWHWH2 


tos 

twe 

toH 

25 {| | es | | ms | 
twien | ton _| Write Enable High to ChipEnableHigh | 

tenn |__| Chip Enable Highto Write EnableHign | 

tw | _twew | Write Enable High to Write EnableLow | 20 | | 20 |_| ns_| 
tev. | | Chip Enable High to Chip EnableLow | 20 

|_| Write Enable High to Output EnableLow | 6 | | 6 

Chip Enable High to Output Enable Low fe | [6 | | os | 
tacc | Addess Valid to data Output | | 150 | | 200 | ns | 
| tao | tz | ChipénableLowtoOutputTransiton | oo | | oo | ns 
| teav | tce | ChipEnableLowtoOutputvaid || 150 | | 200 |__| 
| tcxox' | tor | Output Enable Low to Output Transition | co | | oO | | ns | 
| tov | toe | OutputEnable Low to Output aid || 85 || 60 | ns 
| tenoz | | ChipEnableHighto OuputHiz | 85 || 60 | ns 
| tonoz | tor | Output Enable Highto OutputH-z || 85 || 0 ns 
| twxox | ton | Address Transition to Ouiput Transition | | | oo | ns 


Note: 1. Sampled only, not 100% tested 
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tWLWH 
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Figure 12. Erasing Flowchart 


PROGRAM ALL 
BYTES TO 00h 
n=0, Addr=00000h 


ERASE SET-UP 


ERASE VERIFY 
Latch Addr. 


READ COMMAND 


Vpp <6.5V, PASS 


Al00678 


Limit: 1000 at grade 1; 6000 at grades 3 & 6. 


PRESTO F ERASE ALGORITHM 


The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programms all bytes to 00h in order 
to ensure uniform erasure. The programming fol- 
lows the Presto F Programming Algorithm (see 
below). Erase is set-up by writing 20h to the com- 
mand register, the erasure is started by repeating 
this write cycle. Erase Verify is set-up by writing 
OAOh to the command register together with the 
address of the byte to be verified. The subsequent 
read cycle reads the data which is compared to 
OFFh. Erase Verify begins at address 0000h and 
continues to the last address or until the compari- 
son of the data to OFFh fails. If this occurs, the 
address of the last byte checked is stored and a 
new Erase operation performed. Erase Verify then 
continues from the address of the stored location. 


Figure 13. Programming Flowchart 


PROGRAM SET-UP 
Latch Addr, Data 


READ COMMAND _ | 


Vpp < 6.5V, PASS 
PP < Al00677 


PRESTO F PROGRAM ALGORITHM 


The PRESTO F Programming Algorithm applies a 
series of 10s programming pulses to a byte until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one byte. Program is 
set-up by writing 40h to the command register, the 
programming is started after the next write cycle 
which also latches the address arid data to be 
programmed. Program Verify is set-up by writing 
O0COh to the command register, followed by a read 
cycle and a compare of the data read to the data 
expected. During Program and Program Verify op- 
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is programmed with a safety 
margin. 
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ORDERING INFORMATION SCHEME 


Example: M28F101 -100 X N 


i a 


-90 90 ns blank +10% P PDIP32 0 to 70 °C ono 
-100  100ns X  -+5% K PLCC32 3 40 to 125°C ier, 
-120 120 ns N TSOP32 6 -40t085°C Y3 1,000 Cycles 

8 x 20 mm TR Tape & Reel 
-150 150 ns Packing 
-200 200 ns 


For a list of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 
catalogue. 


For further information on any aspect of this device, please contact S€S-THOMSON Sales Office nearest 
to you. 
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PDIP32 - 32 pin Plastic DIP, 600 mils width | 


inches 


Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLCC32 


Drawing is out of scale 
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TSOP32 Normal Pinout - 32 lead Plastic Thin Small Outline, 8 x 20mm 


inches 


TSOP32 


A2 


TSOP-a 
Drawing is out of scale 
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TSOP32 Reverse Pinout - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing is out of scale 
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1 Megabit (64K x 16, Chip Erase) FLASH MEMORY 


FAST ACCESS TIME: 90ns 


e LOW POWER CONSUMPTION 
— Standby Current: 100A Max 


a 10,000 ERASE/PROGRAM CYCLES 
a 12V PROGRAMMING VOLTAGE 
# TYPICAL BYTE PROGRAMMING TIME 10s 


(PRESTO F ALGORITHM) 

s ELECTRICAL CHIP ERASE in 1s RANGE PLOC44 (kK) TSOP40 (N) 

» INTEGRATED ERASE/PROGRAM-STOP am 
TIMER 


=» OTP COMPATIBLE PACKAGES and 
PINOUTS for PLCC44 and TSOP40 


» EXTENDED TEMPERATURE RANGES rigure 1. Fogic Diagram 


DESCRIPTION 


The M28F102 FLASH MEMORY is a non-volatile 
memory which may be erased electrically at the 
chip level and programmed word-by-word. It is 
organised as 64K words of 16 bits. It uses a com- 
mand register architecture to select the operating 
modes and thus provides a simple microprocessor 
interface. The M28F102 FLASH MEMORY is suit- 
able for applications where the memory has to be 
reprogrammed in the equipment. The access time 
of 100ns makes the device suitable for use in high 
speed microprocessor systems. M28F102 


CT» Da0-DAI15 


Table 1. Signal Names 


Address Inputs 


Data Inputs / Outputs 


Chip Enable 
Output Enable 


Al00627B 


Write Enable 
Program Supply 


Supply Voltage 


Ground 
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Figure 2A. LCC Pin Connections 


M28F 102 


Aloo629C 


Warning: NC = No Connection 


Table 2. Absolute Maximum Ratings 


TA Ambient Operating Temperature grade 1 0 to 70 
grade 3 —40 to 125 
grade 6 —40 to 85 
“6510160 
“0807 
Vso “0810 135 


Figure 2B. TSOP Pin Connections 


M28F102 


(Normal) 


Al01263 


Warning: NC = No Connection 


Note: Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings” may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum Rating conditions for extended periods 
may affect device reliability. Refer also to the S@S-THOMSON SURE Program and other relevant quality documents. 


DEVICE OPERATION 


The M28F102 FLASH MEMORY employs a tech- 
nology similar to a 1 Megabit EPROM but adds to 
the device functionality by providing electrical era- 
sure and programming. These functions are man- 
aged by acommand register. The functions that are 
addressed via the command register depend on 
the voltage applied to the Vpp, program voltage, 


input. When Vpp is less than or equal to 6.5V, the 
command register is disabled and M28F102 func- 
tions as a read only memory providing operating 
modes similar to an EPROM (Read, Output Dis- 
able, Electronic Signature Read and Standby). 
When Vpp is raised to 12V the cornmand register 
is enabled and this provides, in addition, Erase and 
Program operations. 


2/19 = 
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READ ONLY MODES, Vpp < 6.5V 


For all Read Only Modes, except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is ‘don’t care’. 


Read Mode. The M28F 102 has two enable inputs, 
E and G, both of which must be Low in order to 
output data from the memory. The Chip Enable (E) 
is the power control and should be used for device 
selection. Output Enable (G) is the output control 
and should be used to gate data on to the output, 
independant of the device selection. 


Standby Mode. In the Standby Mode the maxi- 
mum supply current is reduced from 50mA to 
100yA. The device is placed in the Standby Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are ina high 
impedance state, independant of the Output En- 
able (G) input. 


Output Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
State. 


Electronic Signature Mode. This mode allows the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip- 
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high voltage (11.5V to 13V) 
is applied to address line AQ with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device type code. 
All other address lines should be maintained Low 
while reading the codes. The electronic signature 
may also be accessed in Read/Write modes. 


Table 3. Operations “ 


Read Only VppPL Read 


Read/Write | Vppy —— 


Notes: 1. X = Vitor Vin 
2. Refer also to the Command Table 


[| vw [oman [= | @ | wm | vev-van 
oN 
[sanioy [we [x [x [x | 42 


M28F102 


READ/WRITE MODES, 11.4V < Vpp < 12.6V 


When Vpr is High both read and write operations 
may be performed. These are defined by the con- 
tents of an internal command register. Commands 
may be written to this register to set-up and exe- 
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the command, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 


Awrite to the command register is made by bringing 
W Low while E is Low. The falling edge of W latches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. 


The supply voltage Vcc and the program voltage 
Vpp can be applied in any order. When the device 
is powered up or when Vpp is < 6.5V the contents 
of the command register default to 00h, thus auto- 
matically setting-up Read operations. In addition a 
specific command may be used to set the com- 
mand register to 00h for reading the memory. 


The system designer may chose to provide a con- 
stant high Vpp and use the register commands for 
all operations, or to switch the Vpp from low to high 
only when needing to erase or program the mem- 
ory. All command register access is inhibited when 


pov | ox |e 
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Table 4. Electronic Signature 


a nae foe 


one s 
Cod aomrenmgs 


Device | Device Code | Rate 


Table 5. Commands “) 


ist Cycle 


2nd Cycle 


Command Cycles 
[coment [ome Tan pao-pa15® | Operation | A0-A1s | Dao-pais” 


Read 


Setup Erase/ 


Erase 


eae ee 


Setup Program/ 


Program 


Notes: 1. X = Vit or Vin 
2. X = Don't Care. 


READ/WRITE MODES (cont'd) 


Vcc falls below the Erase/Write Lockout Voltage 
(VLKo) of 2.5V. 


If the device is deselected during Erasure, Pro- 
gramming or Verification it will draw active supply 
currents until the operations are terminated. 


The device is protected against stress caused by 
long erase or program times. If the end of Erase or 
Programming operations are not terminated by a 
Verify cycle within a maximum time permitted, an 
internal stop timer automatically stops the opera- 
tion. The device remains in an inactive state, ready 
to start a Verify or Reset Mode operation. 


Read Mode. The Read Mode is the default at 
power up or may be Set-up by writing ’xx00h’ to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 


te 
x 


fread | ot | wits |x| oon | | 


Electronic : 


ys a ee 


xx00h 


xxAOh Read Data Output 


a 
Se ae tae 
pee tt oe PEE 
a 


Data Input 


xxCOh Read Data Output 


OFFFFh 


Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on- 
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 
apply a high voltage to A9 when using the com- 
mand register. The Electronic Signature Mode is 
set-up by writing ’*xx90h’ to the command register. 
The following read cycle, with address inputs 
0000h or 0001h, output the manufacturer or device 
type codes. The command is terminated by writing 
another valid command to the command register 
(for example Reset). 


Erase and Erase Verify Modes. The memory is 
erased by first Programming all words to 0000h, 
the Erase command then erases them to OFFFFh. 
The Erase Verify command is then used to read the 
memory word-by-word for a content of OFFFFh. 


The Erase Mode is set-up by writing ’*xx20h’ to the 
command register. The write cycle is then repeated 
to start the erase operation. Erasure starts on the 
rising edge of W during this second cycle. 
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Erase is followed by an Erase Verify which reads 
an addressed byte. 


Erase Verify Mode is set-up by writing ’xxAOh’ to 
the command register and at the same time sup- 
plying the address of the word to be verified. The 
rising edge of W during the set-up of the first Erase 
Verify Mode stops the Erase operation. The follow- 
ing read cycle is made with an internally generated 
margin voltage applied, reading OFFFFh indicates 
that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code ’xxAOh’ with the address of the 
word to be verified and then reading the byte 
contents in a second read cycle. 


As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFFFh, an- 
other Erase operation is performed and verification 
continues from the address of the last verified word. 
The command is terminated by writing another 
valid command to the command register (for exam- 
ple Program or Reset). 


AC MEASUREMENT CONDITIONS 


Input Rise and Fall Times < 10ns 
Input Pulse Voltages 0.45V to 2.4V 
Input and Output Timing Ref. Voltages 0.8V to 2V 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


Input Capacitance 
Output Capacitance 


Note: 1. Sampled only, not 100% tested 


M28F102 


Program and Program Verify Modes. The Pro- 
gram Mode is set-up by writing 'xx40h’ to the com- 
mand register. This is followed by a second write 
cycle which latches the address and data of the 
word to be programmed. The rising edge of W 
during this secind cycle starts the programming 
operation. Programming is followed by a Program 
Verify of the data written. 


Program Verify Mode is set-up by writing ‘xxCOh’ to 
the command register. The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program- 
ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 


Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice ’OFFFFh’ to 
the command register. The command should be 
followed by writing a valid command to the the 
command register (for example Read). 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


C,_ includes JIG capacitance 
Al00828 


Test Condition 
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Table 7. DC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Voc = 5V + 10%) 


Test Condition Max 
OV < Vi < Voo i 
OV < Vout $ Veo #10 
E = Vi, f= 8MHz 50 
E= Vin 

E= Veo £0.2V +00 
During Programming 10 
During Verity 30 
During Erasure 15 
During Erase Verify 30 


ILPP Program Leakage Current Vee < Voc 


Program Current (Read or Vep > Vcc 
Standby) Vee < Voc 


Ippy Program Current (Programming) Vpp = Vppu, During Programming 


ae Current (Program Vpp = VppH, During Verify 


Ver = VepH, During Erase 
Vep = Vppu, During Erase Verify 
lo. = 2.1mA (grade 3&6) 
lon = —100pA Vec —0.4 
lon = —2.5mMA 0.85 Voc 


Output High Voltage TTL lou = -2.5mA 
Program Voltage (Read 
VPPL | Operations) 
Program Voltage (Read/Write 
Operations) 


Vip AQ Voltage (Electronic Signature) 
lp A9 Current (Electronic Signature) A9 = Vip 


Supply Voltage, Erase/Program 
Lock-out 


Ipps 


(1) 
Ipp4 
(1) 


Ipps 


Vit 
VI 
Vor 

OH 


Vv Output High Voltage CMOS 


o~ 
o3 
7 

ol 


hk 
—_ 
nh 
—_ 
Nn 
oa 


11.5 13 


= = 
~ 
S 2 
nh 
ron 


Note: Not 100% tested. Characterisation data available. 
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Table 8A. Read Only Mode AC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 125 °C; Vcc = 5V + 10%; OV < Vpp <6.5V) 


Ral — 


t Write Enable High to 
week Output Enable Low HS 
Read Cycle Time E-VuG=vn | 90 | | 100] [0] | ns | 
sense [ewan [ [o[ [ol [l= 
Chip Enable Low to a 
Output Transition 


teELax . 


t Chip Enable Low to 
Ehey Output Valid 
Output Enable Low to 
Output Transition 
Output Enable Low to 
Output Valid 
Chip Enable High to 
Output Hi-Z ; 
Output Enable High to 
Output Hi-Z 
Address Transition to J a 
Output Transition E=Vi, G= Vit 


Note: 1. Sampled only, not 100% tested 


terax 


tGLav 


tEHOz 


) 
) 
(1) 
(1) 


tGHaz 


tz 

tceE 
toLz 
toe 

tor 

OH 


taxax t 


Table 8B. Read Only Mode AC Characteristics 
((Ta = 0 to 70 °C, —40 to 85 °C or —40 to 125 °C; Voc = 5V + 10%; OV < Vpp < 6.5V) 


Symbol 


tWHGL 


tavav 
tavav tacc | Address Valid to Output Valid 


( Chip Enable Low to Output 
Transition 


tELax 


tELQV 


teox “" 


1) 
) 

teLav 
(1) 
) 


teHaz 


teHaz " 


tiz 

tce 
toiz 
toe 
tor 

OH 


taxax t 


Note: 1. Sampled only, not 100% tested 
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Figure 5. Read Mode AC Waveforms 


tAXQX 


oe ed 
ae 


DQ0-DQ15 Dk DATA OUT 
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Figure 6. Read Command Waveforms 


tDVWH tWHDX 


DQo-DaI5 } sees——{ COMMAND Preessseessecenes DATA OUT 
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Figure 7. Electronic Signature Command Waveforms 
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Table 9A. Read/Write Mode AC Characteristics, W and E Controlled 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Vcc = 5V+10% or 5V+5%) 


M28F102 
/Min | Max | Min | Max | Min | Max 


| iver, | | VepHightoChipEnabletow tt | Lt || | us 
| tvewm | | VepHightoWriteEnabletow | + | | a | | 
| twas | two _| Write Cycle Time Weontroted) | 90 | | too |_| 120 
| tevers | two | Write Cycle Time (Econtroted) | 90 | | 100 |__| 120 
ao ed 


= 
77) 


os | 
iF 
m 
| nd 
=|2 
2 |S 
mis 
5 1} 
» 
o |S 
ola 
a Ve 
Oo 10 
= 10 
-_ 
°o jz 
> jo 
a. 
a a 
a |f 
Dis 
no oH 
om 1M 
315 
5 /= 
on. 
fan) 
ro) 
35 
slo 
on) 


a= 
no | 


ae Foe | ese | 
Oo 
S |2 |2 |e 
m |= |m | 
O 
Cc 
—_— 
ue} 
Cc 
- 
m 
a 
pe] 
o 
© 
a 
(Q 
> i 
tomas 
ro) 
= 
o 
m 
3 
pa) 
ox 
@ 
- 
ro) 
= 


tpvw 


toveH Input Valid to Chip Enable High 


t 
t 
t t Write Enable Low to Write Enable High 40 
re WP _| (Write Pulse) 
) 
t 
O 


<= 
= 
as) 
Cc 
- 
s 
a 
~e 
3 
= 
Pome 
@ 
m7 
3 
D 
o 
@ 
= 
CG 
=> 
e 
ro) 


Chip Enable Low to Chip Enable High 
aaah = (Write Pulse 


twHDx 
tEHDX 


Cc 
” 


t Duration of Program Operation 
WWE (W contr.) 


| ton 
es a 
tere |__| Duration of Program Operation (E contr) | 95 | | 9.5 | 
wim | | Duration of Erase Operation(Weontr) | 95 | | 95 | | 95_ 
a 
ton | = 
ae 
= 


S 


Cc 


Duration of Erase Operation (E contr.) | 9.5 | 
Write Enable High to Chip Enable High | 0 | 
teHWe ees 


tWHWL Write Enable High to Write Enable Low 


tEHEL 


tWHGL iT i Write Enable High to Output Enable Low 


tEHEH2 


tWHEH 


ee 
taco | Addess Valid todata Output |_| 90 | | 100 |_| 120 


Output Enable Low to Output Valid 


Chip Enable High to Output Hi-Z 


= 
n 


tEHGL 
tavav 


tELax ( 


=> 


tELav 


-— 


1 
tGLax 


1) 
(1) 
tGLav 

(1) 
(1) 


1 
tEHaz 
tGHaz 


A 
> 
Qa. 
Q. 
= 
© 
n 
id) 
= 
9 
pm) 
7?) 
= 
Oo 
3 
—_ 
(@) 
O 
Cc 
—_ 
ue) 
Cc 
-- 
— 
=“ 
ped) 
J 
n 
=e 
(e) 
J 


taxax 
Note: 1. Sampled only, not 100% tested 
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Table 9B. Read/Write Mode AC Characteristics, W and E Controlled 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Vcc = 5V + 10% or 5V + 5%) 


| Maerio2 
Min | Max | Min | Max 
oe Ee ee Ee 


| tvewer | | VepHightoChipEnableLow 
| tvenm | | VreHightowriteEnabletow tt | tt | s 
| twrwis | two | Write Cycle Time (Weontroled) | 150 | | 200 |_| 
| tenes | two | Write Cycle Time (Econtrolied) | 150 | | 200 |_| 120 | 
| tam | tes | Address Valid toWrte EnableLow | | | | ns 
| twa | | Address Valid to ChipEnabletow | | | co | ns 
| tmax | ts | Write Enable Low to Address Transition | 60 | | 75 | | ns 
| tex | | ChipEnableLowto Address Transition | 80 |_| 80 | ns 
| tem. | tos _|ChipEnableLowtoWriteEnabloLow | 20 || 20 || ns 
| tme | | White Enable LowtoChipEnableLow | o | | co || ns 
| tow | | Output Enable High to Write EnableLow | o | | o || os 
tone. |__| OutputEnable HightoChipEnableLow | o | | oo | ps 
| tow | tos | input Valid to Write EnableHign | 80 | | So | ns 
| toven |__| InputValid to Chip EnableHigh | 80 || 50 || ns 
| tm | twe_| Write Enable Low to Write Enable High (Write Pulse) | 60 | | 60 | | _ns_| 
| teen | | Chip Enable Lowto Chip Enable High (Write Pulse) | 70 | | 80 | | ns_| 
| twox | ton | Write Enable Highto input Transition ft || to | ns 
| tewox | | Chip Enable High to InputTransiton | to | | 10 | ns 
| twin | | Duration of Program Operation (Weontroled) | 95 | | 95 | | ns | 
| tenn | | Duration of Program Operation (E controlled) | 95 | | 95 | | us 
[twine | | Durationof Erase Operation (Weontolled) | 95 | | 95 | | ms | 
| tenene | | Duration of Erase Operation (E controlled) | 95 | | a5 | | ms | 
| twien | ton | Write Enable High toChipEnableHigh | | | of || ns 
| ten |_| Chip Enable High toWrite EnabieHigh | 0 | | co || 
[twa | twer | Write Enable HightoWriteEnableLow | 20 | | 20 | | ns 
| te |_| ChipEnable High to ChipEnabieLow | 20 || 20 || 
| twic. |__| Write Enable High to OutputEnabieLow | 6 | | 6 | | ns 
| ter. | | ChipEnableHighto Output Enablotow | 6 (| | 6 | | ns 
| twav | taco [Addess VaidtodataQutput |S t50 || 200 | ns 
[taox | tz |ChiptnableLowtoOutpurtransiion | | | oo || ns 
trv | tor | ChipEnableLowtoOutputvaid |S 150 || 200 | ns 
[| tow | OutputEnableLowto OutputTransiion | 0 | | o || ns 

| taov | toe | OutputEnableLowtoOutputvaid 
|_| Chip enable High to OutpurHiz | 

tor _| ben 

Vo 


Output Enable High to Output Hi-Z 
Address Transition to Output Transition 


Note: 1. Sampled only, not 100% tested 
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Figure 12. Erasing Flowchart 


PROGRAM ALL 
BYTES TO 0000h 
n=0, Addr=0000h 


ERASE SET-UP 
Wait 10ms 


ERASE VERIFY | 
Latch Addr 


oO 


READ COMMAND 


Vpp <6.5V, PASS 
eee Al00636 


Limit: 1000 at grade 1; 6000 at grades 3 & 6. 


PRESTO F ERASE ALGORITHM 


The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programs all words to 0000h in order 
to ensure uniform erasure. The programming fol- 
lows the Presto F Programming Algorithm (see 
below). Erase is set-up by writing 'xx20h’ to the 
command register, the erasure is started by repeat- 
ing this write cycle. Erase Verify is set-up by writing 
’*xxAOh’ to the command register together with the 
address of the word to be verified. The subsequent 
read cycle reads the data which is compared to 
OFFFFh. Erase Verify begins at address 0000h and 
continues to the last address or until the compari- 
son of the data to OFFFFh fails. If this occurs, the 
address of the last word checked is stored anda 
new Erase operation performed. Erase Verify then 
continues from the address of the stored location. 


Figure 13. Programming Flowchart 


PROGRAM SET-UP 
Latch Addr, Data 


| Wait 10ys 


PROGRAM VERIFY | 


READ DATA ouTPuT| 


Data 
[Addr 


YES 


Last NO 
Addr 


YES 


READ COMMAND ‘| 


Vpp <6.5V, PASS 
re Al00677 


PRESTO F PROGRAM ALGORITHM 


The PRESTO F Programming Algorithm applies a 
series of 10s programming pulses to a word until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one word. Program is 
set-up by writing ’xx40h’ to the command register, 
the programming is started after the next write 
cycle which also latches the address and data to 
be programmed. Program Verify is set-up by writing 
’*xxCOh’ to the command register, followed by aread 
cycle and a compare of the data read to the data 
expected. During Program and Program Verify op- 
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is programmed with a safety 
margin. 
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ORDERING INFORMATION SCHEME 


Example: M28F102 -100 X K 


is a 


90 ns blank + 10% K PLCC44 0 to 70°C ee Tape & Reel 
-100 100 ns X + 5% N TSOP40 3 40 to 125°C Packing 
420. 120ns Mae 6 401085 °C 
-150 150 ns 
-200 200 ns 


For alist of available options (Speed, Vcc Tolerance, Package, etc...) refer to the current Memory Shortform 
catalogue. 


For further information on any aspect of this device, please contact S@S-THOMSON Sales Office nearest 
to you. 
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PLCC44 - 44 lead Plastic Leaded Chip Carrier, square 


inches 


Drawing is out of scale 
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TSOP40 - 40 lead Plastic Thin Small Outline, 10 x 14mm 


TSOP40 


Drawing is out of scale 
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{ SGS-THOMSON M28F201 
YF, MICROELECTRONICS M28V201 


2 Megabit (256K x 8, Chip Erase) FLASH MEMORY 


PRODUCT PREVIEW 


a FAST ACCESS TIMES 
— 60ns for M28F201 version 
— 150ns for M28V201 version 
» LOW POWER CONSUMPTION 
— Standby Current: 100nA Max 
=» 10,000 PROGRAM/ERASE CYCLES 
= 12V PROGRAMMING VOLTAGE 
» SUPPLY VOLTAGE in READ OPERATION 
— 5V+10% for M28F201 version 
— 3.3V + 0.3V for M28V201 version 
» TYPICAL BYTE PROGRAMMING TIME 10us 


(PRESTO F ALGORITHM) 

= ELECTRICAL CHIP ERASE in is RANGE 

a INTEGRATED ERASE/PROGRAM-STOP Pai (N) 
TIMER x 20 mm 


=» OTP COMPATIBLE PACKAGES and PINOUTS 
=» EXTENDED TEMPERATURE RANGES 


Figure 1. Logic Diagram 


DESCRIPTION 


The M28F201, M28V201 FLASH MEMORY proa- 
ucts are non-volatile memories which may be 
erased electrically at the chip level and pro- 
grammed byte-by-byte. They are organised as 
256K bytes. They use a command register archi- 
tecture to select the operating modes and thus 
provide a simple microprocessor interface. : > DQ0-DQ7 


Table 1. Signal Names 


AO -A1i7 Address Inputs 
DQO - DQ7 Data Inputs / Outputs 


Chip Enable 


M28F201 


Write Enable 


PP Program Supply 


Supply Voltage 


Al00637C 


Ground 


February 1995 1/22 


This Is preliminary information on a new product now in development Details are subject to change without notice 
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Figure 2A. DIP Pin Connections Figure 2B. LCC Pin Connections 


A8 
AQ 
M28F201 M28F201 2511 A11 


Al00638C 
Al00641C 


Figure 2C. TSOP Pin Connections Figure 2D. TSOP Reverse Pin Connections 


M28F201 M28F201 25 


(Normal) (Reverse) 94 


Al00639C Aj00640C 
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Table 2. Absolute Maximum Ratings 


Ambient Operating Temperature grade 1 
grade 3 


grade 6 


Program Supply Voltage, during Erase 
or Programming 


—0.6 to 14 V 


Note: Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" may cause 
permanent damage to the device. These are stress ratings only and operation of the device at these or any other conditions above those 
indicated in the Operating sections of this specification is not implied Exposure to Absolute Maximum Rating conditions for extended periods 


may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other relevant quality documents. 


DESCRIPTION (cont'd) 


The M28F201, M28V201 FLASH MEMORY prod- 
ucts are suitable for applications where the mem- 
ory has to be reprogrammed in the equipment. 


The access time of 60ns makes the device suitable 
for use in high speed microprocessor systems, 
while the low supply voltage capability makes it 
ideal for portable applications. 


DEVICE OPERATION 


The M28F201, M28V201 FLASH MEMORY prod- 
ucts employ a technology similar to a 2 Megabit 
EPROM but add to the device functionality by 
providing electrical erasure and programming. 
These functions are managed by a command reg- 
ister. The functions that are addressed via the 
command register depend on the voltage applied 
to the Vpp, program voltage, input. When Vpp is 
less than or equal to 6.5V, the command register is 
disabled and the M28F201 functions as a read only 
memory providing operating modes similar to an 
EPROM (Read, Output Disable, Electronic Signa- 
ture Read and Standby). When Vpp is raised to 12V 
the command register is enabled and this provides, 
in addition, Erase and Program operations. 


READ ONLY MODES, Vpp < 6.5V 


For all Read Only Modes, except Standby Mode, 
the Write Enable input W should be High. In the 
Standby Mode this input is ‘don’t care’. 

Read Mode. The M28F201, M28V201 have two 
enable inputs, E and G, both of which must be Low 


in order to output data from the memory. The Chip 
Enable (E) is the power control and should be used 
for device selection. Output Enable (G) is the out- 
put control and should be used to gate data on to 


the output, independant of the device selection. 


Standby Mode. In the Standby Mode the maxi- 
mum supply current is reduced from 30mA to 
100A. The device is placed in the Standby Mode 
by applying a High to the Chip Enable (E) input. 
When in the Standby Mode the outputs are in a high 
impedance state, independant of the Output En- 
able (G) input. 


Output Disable Mode. When the Output Enable 
(G) is High the outputs are in a high impedance 
state. 


Electronic Signature Mode. This mode allows the 
read out of two binary codes from the device which 
identify the manufacturer and device type. This 
mode is intended for use by programming equip- 
ment to automatically select the correct erase and 
programming algorithms. The Electronic Signature 
Mode is active when a high voltage (11.5V to 13V) 
is applied to address line A9 with E and G Low. With 
AO Low the output data is the manufacturer code, 
when AO is High the output is the device code. All 
other address lines should be maintained Low 
while reading the codes. The electronic signature 
can also be accessed in Read/Write modes. 


READ/WRITE MODES, 11.4V < Vpp < 12.6V 


When Vpp is High both read and write operations 
may be performed. These are defined by the con- 
tents of an internal command register. Commands 
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Table 3. Operations ™ 


|| ve | Operation | EF | eG | Ww | 
ReadOnly | Ver | Read | ve | ve | vm | ae 
[Output Disable |u| Vm | Vw] 
| Stancoy | mw | x | XX 
a ee 
Readwrite | Veen | Read | vu | Me | Vn] 
ee a 
[Output Disable | vn | Vm |_| 
T— senty [we Px [xe 

Note: 1. X= Vitor Vin 


2. Refer also to the Command Table 


DQO - DQ7 
Data Output 


Data Output 


Data Input 


Table 4. Electronic Signature 


| 20h 


Table 5. Commands ™ 


1st Cycle 2nd ee 


Command Or enaction| 
aa _ ai? ae Da7 


Pe ee 
a 
a 


Note: 1. X= Vitor Vin 
2. Refer also to the Electronic Signature Table 


DQ0-DQ7 


Electronic . 
Signature ) 


OF4h or OF5h 
Setup Erase/ 


Data Output 


Data Input 


Data Output 
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Table 6. AC Measurement Conditions 


Figure 3. AC Testing Input Output Waveform 


SRAM Interface 


EPROM Interface 


2.0V 


0.8V 


Al01275 


Table 7. Capacitance) (Ta = 25 °C, f = 1 MHz) 


Note: 1. Sampled only, not 100% tested. 


READ/WRITE MODES (cont'd) 


may be written to this register to set-up and exe- 
cute, Erase, Erase Verify, Program, Program Verify 
and Reset modes. Each of these modes needs 2 
cycles. Every mode starts with a write operation to 
set-up the comman4d, this is followed by either read 
or write operations. The device expects the first 
cycle to be a write operation and does not corrupt 
data at any location in memory. Read mode is 
set-up with one cycle only and may be followed by 
any number of read operations to output data. 
Electronic Signature Read mode is set-up with one 
cycle and followed by a read cycle to output the 
manufacturer or device codes. 


eee 


M28F201, M28V201 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


Cy = 30pF or 100pF 


Cy = 30pF for SRAM Interface 
C,_ = 100pF for EPROM Interface 


C,_ includes JIG capacitance Al01276 


Awrite to the command register is made by bringing 
W Lowwhile E is Low. The falling edge of W latches 
Addresses, while the rising edge latches Data, 
which are used for those commands that require 
address inputs, command input or provide data 
output. The supply voltage Vcc and the program 
voltage Vpp can be applied in any order. When the 
device is powered up or when Vpp is < 6.5V the 
contents of the command register default to 00h, 
thus automatically setting-up Read operations. In 
addition a specific command may be used to set 
the command register to 00h for reading the mem- 


ory. 
The system designer may chose to provide a con- 
stant high Vpp and use the register commands for 
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Table 8. DC Characteristics 
Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C; Vcc = 5V + 10%) 


=, 


Test Condition 
OV <Vin< Vcc 


Symbol Parameter 


lu Input Leakage Current 


OV < Vout $ Vcc 
Supply Current (Read) E = Vu, f= 10MHz 
Supply Current (Standby) TTL E=Viq 
Supply Current (Standby) CMOS E=Voct0.2V 


loce ™) Supply Current (Programming) During Programming 
) 


LO Output Leakage Current 


Icc 


- on 
= aN 
Wi Oo 
‘= 3/3 3 = 3/3 |e 13/3 


2) 


loos" Supply Current (Program Verify) During Verify 


loca") | Supply Current (Erase) During Erasure 


Iccs ") | Supply Current (Erase Verify) During Erase Verify) 


ILpp Program Leakage Current Veep $ Voc 


Program Current (Read or Vpp > Vcc 
n 
Standby) Ver < Vee 


Ipp1"”) Program Current (Programming) | Vep = VppH, During Programming 


) | Program Current (Program 


Verify) Vpp = Vppu, During Verify 


Ippo! 


Ips”) Program Current (Erase) Vpp = Vppu, During Erase 
5 
0.8 
2 Voc + 0.5 
0.7 Vcc | Vcc +0.5 
0.45 


lpg!) Program Current (Erase Verify) Vpp = Vppu, During Erase Verify 


Vit Input Low Voltage 

Input High Voltage TTL 
Input High Voltage CMOS 
lo. = 5.8mA 
lon = —100nA 
lon = —2.5mA 


Output High Voltage TTL lon = —2.5mA 


VoL Output Low Voltage 


Vcc — 0.4 
Output High Voltage CMOS = 


< 


< — 


0.85 Vcc 


Program Voltage (Read 


VPPL Operations) 


> 
on 


Program Voltage (Read/Write 
Operations) 


awit, 
—k 
i 


Veen 12.6 


=e 
a 


Vip 


p 


—_—k 
—_— 


Nh 
oO |i ae 


AQ Voltage (Electronic Signature) 


A9 = Vip 
M28F201 
M28vV201 


AQ Current (Electronic Signature) 200 


Supply Voltage, Erase/Program 
VLKO | Lock-out 


Note: 1. Not 100% tested. Characterisation Data available. 
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READ/WRITE MODES (cont'd) 


all operations, or to switch the Vpp from low to high 
only when needing to erase or program the mem- 
ory. All command register access is inhibited when 
Vcc falls below the Erase/Write Lockout Voltage 
(VLKo) of 2.5V. 


If the device is deselected during Erasure, Pro- 
gramming or Verification it will draw active supply 
currents until the operations are terminated. 


The device is protected against stress caused by 
long erase or program times. If the end of Erase or 
Programming operations are not terminated by a 
Verify cycle within a maximum time permitted, an 
internal stop timer automatically stops the opera- 
tion. The device remains in an inactive state, ready 
to start a Verify or Reset Mode operation. 


Table 9A. Read Only Mode AC Characteristics 
(Ta = 0 to 70 °C, —40 to 85 °C or —40 to 125 °C) 


~ 
[tee 


Parameter 


tWHGL 


tAVAV 


t Chip Enable Low to 
Sey Output Valid 


Chip Enable High to 
Output Hi-Z 


tema | 


Note: 1. Sampled only, not 100% tested 


Voc = 5Vt5% | Voc = 5V+10% | Vcc = 5V+10% 


SRAM EPROM EPROM 
Interface Interface Interface 


Test Condition 


Write Enable High to 

Output Enable Low 

semua [ews-u| [o| 

(1) Chip Enable Low to 

— Output Transition G=Vin ns 

re Ee 
Output Enable Low 

jax” | oz [eieertamas | Fem [oe | fot fet | 
Output Enable Low 

a comm | ew | ote] fo | fe | 

pew [elslel=[e fale 
Output Enable High 

fom” | we [Qamgsrmmeten | eeu [oo | [oo | | 0 | oo | 
Address Transition to 

[won | vo fesreartmeer’ eevee] © | |e | fe] Lm 
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Read Mode. The Read Mode is the default at 
power up or may be set-up by writing 00h to the 
command register. Subsequent read operations 
output data from the memory. The memory remains 
in the Read Mode until a new command is written 
to the command register. 


Electronic Signature Mode. In order to select the 
correct erase and programming algorithms for on- 
board programming, the manufacturer and devices 
code may be read directly. It is not neccessary to 
apply a high voltage to A9 when using the com- 
mand register. The Electronic Signature Mode is 
set-up by writing 80h or 90h to the command 
register. The following read cycle, with address 
inputs 00000h or 00001h, output the manufacturer 
or device codes. The command is terminated by 
writing another valid command to the command 
register (for example Reset). 


EXEIES 
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Table 9B. Read Only Mode AC Characteristics 
((Ta = 0 to 70 °C, —40 to 85 °C or 40 to 125 °C) 


Parameter 


Write Enable High to 
Output Enable Low 


Read Cycle Time E=Vi, G=Vi 
ee 
Chip Enable Low to =~ 


Test Condition 


tavav 


(1) 


— 
= 
= 
G) 
[—- 


tELax 


-« 
m 
_ 
Oo 
< 


tz 
Chip Enable Low to 
Output Valid 
= 
toH 


Output Enable Low to E=V 
Output Transition Bhi: 


Output Enable Low to 
Output Valid 


Chip Enable High to 
Output Hi-Z 


teLax ( 


(1 


G= 


Address Transition to 


Output Transition 


: 1. Sampled only, not 100% tested 


= 
° 
~~ 
@ 


memory byte-by-byte for a content of OFFh. 


The Erase Mode is set-up by writing 20h to the 
command register. The write cycle is then repeated 
to start the erase operation. Erasure starts on the 
rising edge of W during this second cycle. Erase is 
followed by an Erase Verify which reads an ad- 
dressed byte. 


Erase Verify Mode is set-up by writing OAOh to the 
command register and at the same time supplying 
the address of the byte to be verified. The rising 
edge of W during the set-up of the first Erase Verify 
Mode stops the Erase operation. The following 
read cycle is made with an internally generated 
margin voltage applied, reading OFFh indicates 


8/22 
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M28F201 
| 90 | tz0 | -t80 
Voo = SV10% 
Interface Interface Interface 


min | Max | Min | Max | Min 


Oo 
on 


that all bits of the addressed byte are fully erased. 
The whole contents of the memory are verified by 
repeating the Erase Verify Operation, first writing 
the set-up code OAOh with the address of the byte 
to be verified and then reading the byte contents in 
a second read cycle. 


As the Erase algorithm flow chart shows, when the 
data read during Erase Verify is not OFFh, another 
Erase operation is performed and verification con- 
tinues from the address of the last verified byte. The 
command is terminated by writing another valid 
command to the command register (for example 
Program or Reset). 


Program and Program Verify Modes. The Pro- 
gram Mode is set-up by writing 40h to the command 
register. This is followed by a second write cycle 
which latches the address and data of the byte to 
be programmed. The rising edge of W during this 


SGS-THOMSON 
MICROELECTRONICS 
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Figure 5. Read Mode AC Waveforms 


tELQX 


Dao-Da7 , ok DATA OUT 


Al00642 


Figure 6. Read Command Waveforms 


Dao-pa7 } DATA OUT 


¢————— READ SET-UP ————! 


Al00643 
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Figure 7. Electronic Signature Command Waveforms 


Dao-DQ7 : wane 


COMMAND } 


i¢———— READ ELECTRONIC ——> 
SIGNATURE SET-UP 


READ/WRITE MODES (cont'd) 


second cycle starts the programming operation. 
Programming is followed by a Program Verify of the 
data written. 


Program Verify Mode is set-up by writing OCOh to 
the command register. The rising edge of W during 
the set-up of the Program Verify Mode stops the 
Programming operation. The following read cycle, 
of the address already latched during program- 
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DATA OUT 


<= READ: 
MANUFACTURER 


OR DEVICE 
Al00644 


ming, is made with an internally generated margin 
voltage applied, reading valid data indicates that all 
bits have been programmed. 


Reset Mode. This command is used to safely abort 
Erase or Program Modes. The Reset Mode is 
set-up and performed by writing twice OFFh to the 
command register. The command should be fol- 
lowed by writing a valid command to ihe the com- 
mand register (for example Read). 


OMSON 
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Table 10A. Read/Write Mode AC Characteristics, W and E Controlled 
(Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C) 


a ee ee ee ee ee 

Symbol Parameter Voc = 5V45% | Voc = 5V+10% | Voc = 5V+10% 
SRAM EPROM EPROM 
Interface Interface Interface 


| Min | Max | Min | 
i ae ae 
| tvewm | |VepHightoWriteEnableLow | 1 || 
Write Cycle Time Wcontrolled) | go | | 70 | | 80 | | ns 
€ ee ae jms 
| ie ie 
i ze 
/ 40 | | 


two | Write Cycle Time (E controlled) 

tAVWL tas | Address Valid to Write Enable Low 
tAH 
tes 


| two _| 
[tas _| 
| twwax | ta [Write Enable Low to Address Transition _| 
ae 
| tos _| 


Write Enable Low to Address Transition 


Chip Enable Low to Address Transition 


| 50 _| aes ce ee 
[Chip Enable LowtoWriteEnableLow | o | | o | | o | | ns | 
| tme | [Write Enable LowtoChipEnabletow | o | | o | | o [| | ns 
| tcwm | [OutputEnable High torte EnableLow {| o | | o | | o | | us | 
| tcve. | [Output Enable High to ChipEnableLow | o | | o | | o | | ps 
| tovwi | tos input Valid to Write EnableHigh | 40] | ao | as || ns 
Input Valid to ChipEnableHigh | 40 | | 40 | | 5 | ns 


ce le 
' Chip Enable Low to Chip Enable High 
ree (Write Pulse) 
co 


Write Enable High to Input Transition 
Chip Enable High to Input Transition 
Duration of Program Operation (W contr.) 


twine | [Duration of Erase Operation (Weontr) | 95 | | 95 | | 95 | 
| tenere | [Duration of Erase Operation (E contr) | 95 | | 96 | | 95 
| twuen | ton [Write Enable HightoChipEnableHigh | o | | o {| | o | | ns_ 
| texwn | [Chip Enable Highto Write EnableHigh | 0 | | o | | o | | ns | 
| twawe | twen [Write Enable High to Write EnableLow | 20 | | 20 | | 20 | | ns_ 
| ten. | _[Chiptnable Highto Chip EnableLow | 20 | | 20 | | 20 | | ns | 
| twa. | __|Write Enable Highto OutputEnableLow | 6 | | 6 | | 6 | | us 
| ten. | [Chip Enable High to OutputEnableLow | 6 | | 6 | | 6 | | us | 
| twvav_| taco |Addess Valid todata Output | | ns 
Chip Enable Low to Output Transition ae ee ee ee a ee ee 
| terev | toe [Chip Enable Low to Output Vaid |_| 60 | | 70 | | 80 | ns 
| tovox | torz [Output Enable Low to Output Transition | _o | | o | | o | [ons 
| tcrov | toe [Output Enable Lowto Output Vaid | | 30 | | 30 | | 80 | ns 
tevez | [Chip Enable High to Output Hi-Z | | 25 | | 25 || 80s | 
[ico | tor |Output Enable High to OutputHiz | | 25 | | 25 || 30 | ns 
| taxax | ton [Address Transition to Output Transition | o | | o | | o | | ns | 


Note: 1. Sampled only, not 100% tested 
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Table 10B. Read/Write Mode AC Characteristics, W and E Controlled 
Ta = 0 to 70 °C, —40 to 85 °C or -40 to 125 °C) 


M28F201 
120 _ 150 
Symbol Parameter Voc = 5V+10% Voc = 5V+10% 

EPROM EPROM 

Interface Interface Interface 
4 | Min | Max | Min | Max 
Loo 
| two_| 
| two 


—_ 


tveHEL 
t 


tVPHWL 
tWHWH3 
tEHEH3 


[tas [Address Valid to Write Enable Low | 
|__| Address Valid to Chip Enable Low | 
|_tay_|Write Enable Low to Address Transition | 45 
|__| Chip Enable Low to Address Transition _| 
|_tos_|Chip Enable Low to Write Enable Low _| 
ato 
se 
[| tos _| 
ee 


= 
Nh 
oO 
—. 
oI 
oO 


tDVEH 


tWLWH 


Write Enable Low to Write Enable High 
(Write Pulse) 

Chip Enable Low to Chip Enable High 
(Write Pulse) 


| ton Write Enable High to Input Transition 
teHDx a Chip Enable High to Input Transition 
twHWH1 = Duration of Program Operation (W contr.) 


tELEH 


twHDx 


tEHEH Duration of Program Operation (E contr.) 
Duration of Erase Operation ( Ww contr.) 


<e) 


= hR [ARITA 


tWHWH2 
Duration of Erase Operation (E contr.) 


tEHEH2 


tWHEH 


ae 
ae 
ae 
a 
fe 
wae 
cere 
Ea 
tweH a 
ed 

ee 

ae 

60 

oe 

| 90 _| 

Ce 

aaa 


tEHWH 


Sig lo |< la lr ls |[so is 
3 [e \2 lé lz IE (6 5 Ie 
zoir- fe ie x T- iF 
n 1h nn no 1M” n 1M 


w {oo | oo RD 
oO;ro | oO oO 
oe Ke) olica|,o lO ;o;o 


tWHWL 

teve._| _|Chip Enable High to Chip EnableLow | 2 

twie._| __| Write Enable High to Output Enable Low | 

text_| [Chip Enable High to Output Enable Low _ 

tavov 12 150 
tevax” 

taav_| toe [Chip Enable Low to Output Valid 150 
terox 

terov_| toe _|Output Enable Low to Output Valid 40 
tenoz | | Chip Enable Highto Output Hi-Z 35 
tevaz) |_tor [Output Enable High to Output Hi-Z 365 
taxax_| ton | Address Transition to Output Transition _| 


Note: 1. Sampled only, not 100% tested 
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ty 


SOMOMITTOVIIN 
NOSINWOHL-S9S 


CSV 
oc/Eh 


DQ0-DQ7 


“¢——— ERASE OPERATION ————>: 


tVPHEL 


tWHWH3 


um ees WHE 


~ ——— - ne 


tWLWH 


tDVWH 


COMMAND COMMAND 


— ERASE SET-UP — ERASE SET-UP —> <—_— ERASE VERIFY ——+i 
(REPEAT OF 1st CYCLE) SET-UP 


DATA OUT } 


‘<—— VERIFY ——> 
READ 
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pajjosuo0D A ‘SULOJOAeAA SPUBWILIOD Aya, OSeIg pue dn-jas eseiy ‘g ounbi4 


LOZASZIN ‘LOZASZIN 


vSV 
oc/vh 


ty 


SUNOMLITTOUDIN 
NOSINOHL-S9S 


~¢———_ ERASE OPERATION ————>> 


tELEH 


VPP 
tVPHWL 

A0-A17 _ 

tEHEH3 | tAVEL 
vw f__\ ee 
5 

{GHEL enbe — tEHEH2 
e —_ 


tDVEH tEHDX 


DaQo-DQ7 } --——{ COMMAND } COMMAND }-==: COMMAND } 


i¢——— ERASE SET-UP ———>—— ERASE SET-UP ——> <—— ERASE VERIFY ———>* 
(REPEAT OF 1st CYCLE) SET-UP 


DATA OUT } 
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Papjojuoy J ‘SWUUOJOAeM, SPUBWIUOD AjeA ASeIQ pue dn-jes aseaq “6 aunBiy 


ty 


SOINOUMDSTIOUOIN 
NOSWOHL-S9S 


GSV 
oc/Sh 


~¢——— PROGRAM OPERATION ———>: 


VALID 
tAVWL alee ; 


tWHWH3 


cw i. vnc = a neat 


tWLWH 


: a= : a a eee oe : 
DQ0-DQ7 : COMMAND DATAIN }--- COMMAND } DATA OUT } 


‘¢— PROGRAM SET-UP ——>! ‘¢— ADDRESS AND —> ¢—— PROGRAM ——>! 
DATA LATCH VERIFY SET-UP 


SL lume 
w : 7 
: tGLQV 
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9SP 
oc/Qt 


ty 


SOMOMITTZOUDIN 
NOSIWOHL-S9S 


~¢—— PROGRAM OPERATION ———>: 


AO-A17 VALID 


tAVEL tELAX 
: tEHEH3 
re, y__\ — 
tWLEL tEHWH ef tEHWH mae 
tGHEL tWLEL 
Po BR EHEL - tEHEH1 


tELEH tELEH 


ee ae a a 
pao-Da7 } --—{ COMMAND -— : 


DATAIN fre COMMAND } DATA OUT 
<— PROGRAM SET-UP ———> <— ADDRESS AND —>: i<— PROGRAM ——> — VERIFY ———>* 
DATA LATCH VERIFY SET-UP READ 
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Figure 12. Erasing Flowchart 


PROGRAM ALL 
BYTES TO 00h 
n=0, Addr=00000h 


ERASE SET-UP 


ERASE VERIFY 
Latch Addr. 


READ COMMAND 


Vpp < 6.5V, PASS 
EP Al00649 


PRESTO F ERASE ALGORITHM 


The PRESTO F Erase Algorithm guarantees that 
the device will be erased in a reliable way. The 
algorithm first programs all bytes to 00h in order to 
ensure uniform erasure. The programming follows 
the Presto F Programming Algorithm (see below). 
Erase is set-up by writing 20h to the command 
register, the erasure is started by repeating this 
write cycle. Erase Verify is set-up by writing OAOh 
to the command register together with the address 
of the byte to be verified. The subsequent read 
cycle reads the data which is compared to OFFh. 
Erase Verify begins at address 0000h and contin- 
ues to the last address or until the comparison of 
the data to OF Fh fails. If this occurs, the address of 
the last byte checked is stored and a new Erase 
operation performed. Erase Verify then continues 
from the address of the stored location. 


M28F201, M28V201 


Figure 13. Programming Flowchart 


PROGRAM SET-UP 
Latch Addr, Data 


Wait 10us 


PROGRAM VERIFY 


O 


READ COMMAND 


V 6.5V, PASS 
ae Al00677 


PRESTO F PROGRAM ALGORITHM 


The PRESTO F Programming Algorithm applies a 
series of 10s programming pulses to a byte until 
a correct verify occurs. Up to 25 programming 
operations are allowed for one byte. Program is 
set-up by writing 40h to the command register, the 
programming is started after the next write cycle 
which also latches the address and data to be 
programmed. Program Verify is set-up by writing 
OCOh to the command register, followed by a read 
cycle and a compare of the data read to the data 
expected. During Program and Program Verify op- 
erations a MARGIN MODE circuit is activated to 
guarantee that the cell is programmed with a safety 
margin. 
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ORDERING INFORMATION SCHEME 


Example: M28F201 -100 X N 1 R 


_ | 


F 5V 
V 3.3V 


R Reverse Pin-Out 


TR Tape & Reel 
Packing 


Power Supplies | Temperature Range | 


-60 60 ns blank Vcc + 10% or 0.3V P  PDIP32 1 Oto 70°C 
(e) 
70 70 ns Vpp £ 5% K  PLCC32 3 40 to 125°C 
80 80 ns X Vcc + 5% N TSOP32 6 -40t085°C 
Vpp + 5% 
90 8x 20mm 
“90 ns W Voc +10% 
-120 120 ns Vpp + 10% 
-150 150 ns 


Full data on the 3V product M28V201 will be added to this document in the near future. 


For a list of available options (Vcc Range, Speed, Package, etc...) refer to the current Memory Shortform 
catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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PDIP32 - 32 pin Plastic DIP, 600 mils width 


PDIP32 


Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 
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Nn 


: 


PLCC32 
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Re) 

= 

_—k 

E 

co 

no 


7 
9 


Drawing is out of scale 
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TSOP32 Normal Pinout - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing is out of scale 
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| TSOP32 Reverse Pinout - 32 lead Plastic Thin Small Outline, 8 x 20mm | 


TSOP32 


Drawing is out of scale 
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2 Megabit (x8 or x16, Block Erase) FLASH MEMORY 


PRODUCT PREVIEW 


# DUAL x8 and x16 ORGANIZATION 


a SMALL SIZE PLASTIC PACKAGES TSOP56 
and S044 


=» MEMORY ERASE in BLOCKS 


— One 16K Byte or 8K Word Boot Block (top or 
bottom location) with hardware write and 
erase protection 


— Two 8K Byte or 4K Word Key Parameter 


Blocks 
TSOP56 (N 
~ One 96K Byte or 48K Word Main Block 14x Seri 


— One 128K Byte or 64K Word Main Block 
® Vcc SUPPLY VOLTAGE 
— 5V + 10% for M28F210, F220 versions 
— 3.3V +0.3V for M28V210, V220 versions 
12V + 10% or 5% PROGRAMMING VOLTAGE 
100,000 PROGRAM/ERASE CYCLES 
PROGRAM/ERASE CONTROLLER 
AUTOMATIC STATIC MODE 
LOW POWER CONSUMPTION 
— 2mA Typical in Static Operation 
— 600A Typical in Standby 
— 0.2uA Typical in Deep Power Down 


— 20/25mA Typical Operating Consumption 
(Byte/Word) 


HIGH SPEED ACCESS TIMES 
— 60-70ns for M28F210, F220 versions : DQI5A-1 
=» EXTENDED TEMPERATURE RANGES 


Figure 1. Logic Diagram 


C7.» DQ0-DQ14 
Table 1. Signal Names M28F210 
M28F220 

BYTE 


chee 1995 1/31 
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Figure 2A. TSOP Pin Connections Figure 2B. SO Pin Connections 


M28F210 
M28F220 


M28F210 


M28F220 
(Normal) 


Alo1299 


Alo1298 


Warning: NC = No Connections, DU = Don’t Use Warning: NC = No Connections, DU = Don’t Use 


Table 2. Absolute Maximum Ratings “) 


Symbol Parameter Value 


Ambient Operating Temperature grade 1 0 to 70 
grade 3 —40 to 125 
grade 6 —40 to 85 


TBIAS Temperature Under Bias —50 to 125 


Tste Storage Temperature -—65 to 150 


> 


Vio 9) Input or Output Voltages -0.6 to 7 
Vec Supply Voltage —0.6 to 7 
Vag AQ Voltage ~0.6 to 13.5 


(2) Program Supply Voltage, during Erase 
VPP or Programming Peon 


Vap ©) RP Voltage -0.6 to 13.5 


: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maxirnum Ratings” 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to —2V during transition and for less than 20ns. 

3. Maximum DC voltage on I/O is Vcc + 0.5V, overshoot to 7V allowed for less than 20ns. 


= 
oO 
-—- 
ive] 
77] 
—_ 
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Table 3. Operations 


Read Word 


Write Word 


Note: X= Vicor Vin, Vep = Veet or Ver 


Table 4. Electronic Signature 


Word- 


wide 


Note: RP = Vin 


DESCRIPTION 


The M28F210 and M28F220 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by 
byte or word. The interface is directly compatible 
with most microprocessors. SO44 and TSOP56 
packages are used. 


Organization 


The organization, as 256K x 8 or 128K x 16, is 
selectable by an external BYTE signal. When 


[operation | € | @ | W | A [SVE] vo0-oa7 | vee-pave | vawar 


Organi- BYTE A1-A8 & DQO - DQ8- ; DQ15 
sation A10-A16 DQ7 DQ14 A-1 
wea | [wf [ml om fu fvel ose Pam [om fo 
Don’t 
M28F210 | Vir | Vi | Vin Vin Vin | Vio Care OEOh 00h 
| ony [nr om fom fo 
Code 
= mlm fe 
Manufact. Don't Don't 
Meme | [ve [vefvm] ve [ve] vo] Bent | an | wz | Bont 
Don't Don’t 
ref ow fe am [ws [i 
Byte- 
Code 
tet tote tet 


BYTE is Low and the x8 organization is selected, 


M28F210, V210, M28F220, V220 


Address Input 
Data Input Address Input 


the Data Input/Output signal DQ15 acts as Address 
line A-1 and selects the lower or upper byte of the 
memory word for output on DQ0-DQ7, DQ8-DQ14 
remain high impedance. When BYTE is High the 
memory uses the Address inputs A0O-A16 and the 
Data Input/Outputs DQ0-DQ15. Memory control is 
provided by Chip Enable, Output Enable and Write 
Enable inputs. A Reset/Power Down/Boot block 
unlock, tri-level input, places the memory in deep 
power down, normal operation or enables pro- 
gramming and erasure of the Boot block. 


- 3/31 
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Table 5. Instructions 


Cycles 1st Cycle 2nd Cycle 
Address Address 
; (2) Read 
Read 
RSR_ | Status 1+ Write X 70h Read @) x ares 
Register g 
Read , 
Signature 
. ; Block 
Program 40h of 10h Address 
Clear 
CLRS | Status 1 Write X 50h 
Register 
Erase ; 
Erase : 


Notes: 1. X = Don't Care. 


2. The first cycle of the RD, RSR or RSIG instruction is followed by read operations to read memory array, Status Register 
or Electronic Signature codes. Any number of Read cycle can occur after one command cycle. 
3. Signature address bit AO=Vi. will output Manufacturer code. Address bit AO=Vin will output Device code. Other address bits are 


ignored. 


4. When word organization is used, upper byte is don’t care for command input. 


Table 6. Commands 


Command 


Clear Status Register 


Read Status Register 


Blocks 


Erasure of the memories is in blocks. There are 5 
blocks in the memory address space, one Boot 
Block of 16K Bytes or 8K Words, two ’Key Parame- 
ter Blocks’ of 8K Bytes or 4K Words, one ‘Main 
Block’ of 96K Bytes or 48K Words, and one ’Main 


Block’ of 128K Bytes or 64K Words. The M28F210 
memory has the Boot Block at the top of the mem- 
ory address space (1FFFFh) and the M28F220 
locates the Boot Block starting at the bottom 
(00000h). Erasure of each block takes typically 1 
second and each block can be programmed and 
erased over 100,000 cycles. 


The Boot Block is hardware protected from acci- 
dental programming or erasure depending on the 
RP signal. Program/Erase commands in the Boot 
Block are executed only when FP is at 12V. Block 
erasure may be suspended while data is read from 
other blocks of the memory, then resumed. 


Bus Operations 


Six operations can be performed by the appropriate 
bus cycles, Read Byte or Word from the Array, 
Read Electronic Signature, Output Disable, 
Standby, Power Down and Write the Command of 
an Instruction. 


Command Interface 


Commands can be written to a Command Interface 
(C.I.) latch to perform read, programming, erasure 
and to monitor the memory’s status. When power 
is first applied, on exit from power down or if Vcc 
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Table 7. Status Register 


Erase 
Suspend 


Status 


ai* = 
Program 


Program 
Success 


Reserved 


Notes: Logic level ’1’ is High, ’0’ is Low. 


falls below Viko, the command interface is reset to 
Read Memory Array. 


Instructions and Commands 


Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec- 
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com- 
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the array, the Electronic 
Signature or the Status Register. 


For added data protection, the instructions for byte 
or word program and block erase consist of two 
commands that are written to the memory and 
which start the automatic P/E.C. operation. Byte or 


ky 3&5, THOMSON 


Logic 


| | Ready =| 
P/ECS P/E.C. Status 
[> fe 


| 4 | suspended 


In progress or 
Completed 


Sa Erase Success 


Vpp Low, Abort 
VPPS 3 Vpp Status 
acm 


a 
es ae 
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Indicates the P/E.C. status, check during Program 
or Erase, and on completion before checking bits 
b4 or b5 for Program or Erase Success 


On an Erase Suspend instruction P/ECS and 
ESS bits are set to 1’. ESS bit remains ’1’ until an 
Erase Resume instruction is given. 


ES bit is set to 1’ if P/E.C. has applied the 
maximum number of erase pulses to the block 
without achieving an erase verify. 


PS bit set to 1’ if the P/E.C. has failed to program 
a byte or word. 


VPPS bit is set if the Vpp voltage is below 
Vppx(min) when a Program or Erase instruction 
has been executed. 


word programming takes typically 9s, block erase 
typically 1 second. Erasure of a memory block may 
be suspended in order to read data from another 
block and then resumed. A Status Register may be 
read at any time, including during the programming 
or erase cycles, to monitor the progress of the 
operation. 


Power Saving 


The M28F210 and M28F220 have a number of 
power saving features. Following a Read access 
the memory enters a static mode in which the 
supply current is typically 2mA. A CMOS standby 
mode is entered when the Chip Enable E and the 
Reset/Power Down (RP) signals are at Vcc, when 
the supply current drops to typically 601A. A deep 
power down mode is enabled when the Re- 
set/Power Down (RP) signal is at Vss, when the 
supply current drops to typically 0.2uA. The time 
required to awake from the deep power down mode 
is 300ns maximum, with instructions to the C.l. 
recognised after only 210ns. 
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Table 8. AC Measurement Conditions 


SRAM Interface Levels 


0 to 3V 


EPROM Interface Levels 


0.45V to 2.4V 


Figure 3. AC Testing Input Output Waveform 


SRAM Interface 


EPROM Interface 


Al01275 


Table 9. Capacitance) (Ta = 25 °C, f = 1 MHz) 


Symbol Test Condition | Min 
Input Capacitance ee 
Output Capacitance | Vor=ov | 


Note: 1. Sampled only, not 100% tested. 


DEVICE OPERATION 
Signal Descriptions 


AQ-A16 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 


AQ Address Input is also used for the Electronic 
Signature Operation. When AQ is raised to 12V the 
Electronic Signature may be read. The AO signalis 
used to read two words or bytes, when AO is Low 
the Manufacturer code is read and when AO is High 
the Device code is read. When BYTE is Low DQ0- 
DQ7 output the codes and DQ8-DQ15 are don’t 
care, when BYTE is High DQ0-DQ7 output the 
codes and DQ8-DQ15 output 00h. 


0.8V and 2V 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


© OUT 


T C, = 30pF or 100pF 


C= 30pF for SRAM Interface 
C,_ = 100pF for EPROM Interface 


C_ includes JIG capacitance Al01276 


DQ0-DQ7 Data Input/Outputs. The data inputs, a 
byte or the lower byte of a word to be programmed 
or a command to the C.l., are latched when both 
Chip Enable E and Write Enable W are active. The 
data output from the memory Array, the Electronic 
Signature or Status Register is valid when Chip 
Enable E and Output Enable G are active. The 
output is high impedance when the chip is dese- 
lected or the outputs are disabled. 


DQ8-DQ14 and DQ15A-1 Data Input/Outputs. 
These input/outputs are used in the word-wide 
organization. When BYTE is High for the most 
significant byte of the input or output, functioning 
as described for DQ0-DQ7 above. When BYTE is 
Low, DQ8-DQ14 are high impedance, DQ15A-1 is 
the Address A-1 input. 
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Table 10. DC Characteristics 
(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Voc = 5V410% or 5V+5%; Vep = 12V+5% or 12V+10%) 


symbol Test Condition 


Input Leakage Current 


lu__| Input Leakage Current 
ILo Output Leakage Current 
loc 9) | Supply Current (Read Byte-wide) TTL 


cc" 9) | Supply Current (Read Word-wide) TTL 
ss, G = Vss, f= 10MHz 
Supply Current (Standby) TTL 


RP = Vcc + 0.2V, 
BYTE = Vcc + 0.2V or Vss 


loc (1, 3) 


loor 


Ioce ©) 


loc3 
loc4 

2 
locs ©) 


Ipp1 


Program Current (Power Down) 
Program Current (Program Byte-wide) 


Ipp3 Program Current (Program Word-wide) 


pps 30 | mA 
Program Current (Erase Suspend) | Erase suspended | == | 200_—*T LA 
a 
[vn [inputrigh vonage ——SSSCS*~=~“~—dtSC“‘“‘CSC™*™*™*~*d~C(e«d‘Weewow |v 
| Vor | Outputtowvotage | t= 5.8mA ||| 
| Vow | OutputHigh Voltage | to =-2.5mA | 4 || 
| Ver._| Program Voltage (Normaloperation) | | 8 | 8S | CV 


Program Voltage (Program or Erase 
operations) 5% range 


VPPH 
Program Voltage (Program or Erase 
operations) 10% range 


Notes: 1. Automatic Power Saving reduces Icc to < 2mA typical in static operation. 
2. Current increases to Icc + Iccs during a read operation. 
3. CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vit. 
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Table 11A. Read AC Characteristics 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 


M28F210 / 220 


Symbol Parameter Test Condition Voo = BV +5% | Voc = BV £10% | Voc = SV +1 
SRAM EPROM EPROM 
ree rary Interface 


rm fo fares [ewe || 
a de 
ae 
fer[efiememee [ee [eT ToT 
a 
= 
- 


oO 


Seal 
ES 
Te ~ 
[toon | eo [eekbetentin | Gove | 
rm See [ew o 
eo fra [em Ta 
En a 
Notes: 1. Sampled only, not 100% tested. 


2. G may be delayed by up to tetav - tetav after the falling edge of E without i increasing tevav. 


o1 
Oo 
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Table 11 B. Read AC Characteristics 


M28F210 / 220 


Vec = 5V + 10% | Voc = SV + 10% | Vcc = 5V + 10% 


(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 
f Parameter 
Interface Interface Interface 
| Min | max | min | Max | Min | Max _| 

a 
rom fom feast” ewewl fe] f=] [= l= 
Pom fo fooaaraa fewecwl fo [ [oe [= [= 
cof fasemee| aw ToL [et Tet le 
elegeas [ex [fT fel tele 
oo fpoarmmus [ew Te TT fet fe 
eure [ew [ fel [el fel. 
pmmmm> ex fe [fet [el 
ces [ow [fel [eT [ole 
ex ef et ey Te 
to Output Transition 

re 
eseuteatin|-veS-ve] © | | © | |e | tm 


mpled only, not 100% tested. 
may be delayed by up to terav - tetav after the falling edge of E without i increasing tevov. 


Test Condition 
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Figure 5. Read Mode AC Waveforms 


USit = (M) e1qeuz aw :3}0N 


OOELOIV 


as1aVNa A1aVNa diIHO GNV AGGNVLsS GNV 
<———_ Ag GNVLS ——————_> = IVA V.LIVGd ————»— SLNd.LNO —»<— CIIVA SSSHCQVY —>x— dN-YaMOd —>: 


du 
s1oa-00d 
2 
xO1a) 
AoTzI 

a 

XOxvI ADAVI 
anv | QLV-OV ‘I-V 


AVAW} 
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Table 12A. BYTE AC Characteristics 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 


so | 


t lip Enable Low 5 
ELE i aE Low 
t ip Enable Low 
aml - rae High 
t BYTE Low to 
BLQV | Output Valid 
BYTE High to 
Output Valid eer es 
BYTE Low to 


Note: 1. Sampled only, not 100% tested. 


Test 
Condition 


Symbol Parameter 


Test 
Condition 


Table 12B. BYTE AC Characteristics 
| too | tz | to 
lip Enable Low 
BYTE ih te ta eta 


(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 
M28F210 / 220 
Symbol Parameter 
Veco = 5V+10% | Veco=5V+10% | Veoc=5V+10% 
EPROM Interface |; EPROM Interface | EPROM Interface 
t lip Enable Low 
eral : rae High 
' BYTE Low to 
BLQV | Output Valid 
BYTE Low to 
Note: 1. Sampled only, not 100% tested. 


: 11/31 
ky7 SBckeeece, 


M28F210, V210, M28F220, V220 


Figure 6. BYTE Mode AC Waveforms, BYTE Low to High 


DQ0-DQ14 : € VALID DQ0-DQ7 VALID DQ0-DO14 


DQI5A-1 VALID A-1 VALID Da15 


<¢—_—_—_—_——— BYTE READ ————————> WORD /BYTE i<— WORD READ —> 
TRANSITION 


AI01301 


Note: G Low, W = High, other timings as Read Mode AC waveforms. 


Figure 7. BYTE Mode AC Waveforms, BYTE High to Low 
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BYTE —: 
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tBLOZ 
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TRANSITION 
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Note: GLow, W= High, other timings as Read Mode AC waveforms. 
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Table 13A. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 


M28F210 / 220 
| co | | 
Symbol Parameter Voc = 5V£5% | Vcc = SV + 10% | Voc = BV + 10% 


SRAM EPROM EPROM 
Interface Interface Interface 
Write Cycle Time co | | 70 | 


tPHWL Be Down High to Write Enable 2410 
Chip Enable Low to Write Enable 

teLwL t ee 
t 


t Write Enable Low to Write Enable 
WLWH W High 


| tos | Input Valid to Write Enable High 50 


Wr 


2 


t 
hie t ite Enable High to Input 
t 


PS 
cS 
P 
DS 
DH | Transition 
CH 
AS 
‘AH 


Write Enable High to Write Enable 
tWHWL tWPH 11 ow 10 
t Address Valid to Write Enable High 
t t Power Down VHH (Boot Block 
ee PHS |! Unlock) to Write Enable High 


tvPHWH Vpp High to Write Enable High 


t Write Enable High to Chip Enable 
WHEH High 


—_— 


= on 
oO =) 


00 


0 


$s on 
S 
= x 


i i 10 
t t Write Enable High to Address 10 
mene Transition 
t (1, 2) Write Enable High to Output Valid 
sie (Word/Byte Program) 
(1, 2) Write Enable High to Output Valid 
twHave (Boot Block Erase) = 
, id | o3 


twHav3 


Oo 


(1) Write Enable High to Output Valid 
(Parameter Block Erase 
t (1) Write Enable High to Output Valid 
Wye (Main Block Erase) 
Output Valid to Reset/Power Down 
taveH tPHH High 


x Pf me | fm | ne 


Reset/Power Down High to Boot 100 
Block Relock 


Notes: 1. Time is measured to Status Register Read giving bit b7 = 1’. 
2. For Program or Erase of the Boot Block RP must be at Vun. 
3. Time required for Relocking the Boot Block. 
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tPHBR 8) 
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Table 13B. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 


M28F210 / 220 
| too | 20 | 180 
Symbol Parameter Voc = BV + 10% 
EPROM EPROM 
Interface Interface Interface 
| Min | Max | min | Max | Min | Max 


Write Cycle Time 100 120 150 
tes fl Down High to Write Enable 240 410 910 ae 


{ Chip Enable Low to Write Enable 
ELWL tcs Low 
Write Enable Low to Write Enable 
tWLWH twp High 70 


| tovwn | tos Input Valid to Write Enable High 


t t Write Enable High to Input 
WHDX DH | Transition 
Write Enable High to Write Enable 
tWHWL twPeH pau 40 


Address Valid to Write Enable High | 60 | | 60 | | 60_ 
Power Down VHH (Boot Block 
[trem | ts Unlock) to Write Enable High pm | | roof | 0 
Write Enable High to Address 
tmx | tow [WiteGnableHante acess | so | | to | | 10 
(1, 2) Write Enable High to Output Valid 7 7 7 
(Word/Byte Program) 
Write Enable High to Output Valid 
(ees Block Erase) poe | fos] fiw ae 
(1) Write Enable High to Output Valid 
move | (Parameter Block Erase) 0.4 
(1) Write Enable High to Output Valid 
Fee | (Main Block Erase) CF 07 


= 
77) 


(1, 2) 


o | 9° 
N _— 
n 
4°) 
a 


Output Valid to Reset/Power Down 
tavPH {PHH High 


Output Valid to Vep Low Eee 


(3) Reset/Power Down High to Boot 
tPHBR 
Block Relock 


Notes: 1. Time is measured to Status Register Read giving bit b7 = 1’. 
2. For Program or Erase of the Boot Block RP must be at Vuu. 
3. Time required for Relocking the Boot Block. 
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ae pees eters 


DQ0-DQ15 COMMAND 


tPHWL 


i POWER-UP AND ————>! 
SET-UP COMMAND 


‘¢——— PROGRAM OR ERASE ———> 


tAVAV 


tWHQV1,2,3,4- 


CMD or DATA ; aaese nena en 


tPHHWH Boot Block Unblock 


tVPHWH >i tQVVPL: 


“¢- CONFIRM COMMAND i¢—— STATUS REGISTER ——> 
OR DATA INPUT READ 


A!01303B 


Note: Word-wide Address Data shown, for Byte-wide DQ15 becomes A-1. Command Input and Status Register Read output is on DQ0-DQ7 only. 
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Table 14A. Write AC Characteristics, Chip Enable Controlled 
Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 


~—_ 


M28F210 / 220 


-80 
Voc = 5V + 5% | Vcc = 5V 410%] Voc = 5V 410% 


SRAM EPROM EPROM 
Interface Interface Interface 
tava, Write Cycle Time 


faci ee High to Chip 240 


Write Enable Low to Chip 
Enable Low 


Chip Enable Low to Chip Enable 
tELEH twp ; 


tbVEH Input Valid to Chip Enable High 50 


Chip Enable High to Input 
Transition 


t t Chip Enable High to Write 
ene CH |Enable High 
Chip Enable High to Chip 


Parameter 


= 
ro) 
x 


ine) 
— 
oO 
=) 
” 


tWLEL tes 


5 


ol 
oO 
gl 


ol oO — 
Oo oO jo) 


oO (o) tk — = 
: : oO oO 
a SD 
wn mn 


w 
< 
es 

io” 
o 

=< 

a 
= 
se 


(oe) (oe) wk — 


on 
oO 


on no NM tn 
ro) ro) a oe 


50 


—_ 
Oo 
—* 
Oo 
i) 


0) 


= 
” 


Address Valid to Chip Enable 
tAVEH tas High 


Oo 


t t Power Down VHH (Boot Block 
aa PHS | Unlock) to Chip Enable High 
tvPHEH Vpp High to Chip Enable High 


Chip Enable High to Address 
Transition 


100 10 


oO 


= 
m 
: 
mal 
> 
x 
oO — = — 


Chip Enable High to Output 
Valid (Word/Byte Program) 


Chip Enable High to Output 


oO 
ie) 


Valid (Boot Block Erase) 


(1) Chip Enable High to Output 
Valid (Main Block Erase) 


t Output Valid to Reset/Power 
QVPH tPHH Down High 


teHava 


n no 2) 
a} | | =) 
n @O £40) @O n n n 


(1) Chip Enable High to Output 
tEHQvV3 ; 
Valid (Parameter Block Erase) 


tavvPL Output Valid to Vpp Low ns 
(3) Reset/Power Down High to Boot 
tPHBR Block Reloek : 100 100 100 

Note: 1. Time is measured to Status Register Read giving bit b7 = ’1’. 
2. For Program or Erase of the Boot Block RP must be at Vuu. 
3. Time required for Relocking the Boot Block. 
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Table 14B. Write AC Characteristics, Chip Enable Controlled 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 


M28F210 / 220 
Symbol Parameter Veco = 5V + 10% | Vc = 5V + 10% | Voc = SV + 10% 
EPROM EPROM EPROM 
Interface Interface interface 


| tw | we witecyietime | woo | | zo | nso | |e 


ES Shee fee [ [ef [ef [= 
WLEL 
ELEH ca ane 


| toven | | tos | Input Valid to |Input Valid to Chip Enable High Enable High 


Chip Enable High to Input 

rene femeenerm Tf Pe] pep fo 
ggeomnonwmem io [Te Tel fo 
mle ES CHB 


ea er ee Address Valid to Chip Enable High| 60 | 
Power Down VHH (Boot Block 
Unlock) to Chip Enable High Pe [P| Poe 
Vpp High to Chip Enable High 
Chip Enable High to Address 
t (1, 2) Chip Enable High to Output Valid 
BRON] (Word/Byte Program) 
(1, 2) Chip Enable High to Output Valid 
fee] | (Boot Block Erase) O¢ 0.4 0.4 
(1) Chip Enable High to Output Valid 
a (Parameter Block Erase) 0.4 0.4 0.4 one 
t Chip Enable High to Output Valid 
enavs “ (Main Block Erase) 
t t Output Valid to Reset/Power 
QVPH PHH — caer nr oem 


| Output Valid to VepLow Valid to Vpp Low 


Reset/Power Down High to Boot 


Note: 1. Time is measured to Status Register Read giving bit b7 = '1’. 
2. For Program or Erase of the Boot Block RP must be at Vuu. 
3. Time required for Relocking the Boot Block. 
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tPHEL tPHHEH id Boot Block Unblock 
RP em anenens eee es 
tVPHEH 

eee mit Stunsecedee! 
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, tEHQV1,2,3,4 + 
sia ja aE : 
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Table 15. Word/Byte Program, Erase Times 
(Ta = 0 to 70°C; Voc = SV + 10% or 5V + 5%) 


Main Block Program ( | Main Block Program (Byte) | 
Main Block Program (Word) 


Boot or Parameter Block Erase 


Main Block Program (Word) 


Boot or Parameter Block Erase 


DEVICE OPERATION (cont'd) 


E Chip Enable. The Chip Enable activates the 
memory control logic, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reduces the power consumption to the standby 
level. E can also be used to control writing to the 
command register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 


RP Reset/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 


When RP is High (up to 6.5V maximum) the Boot 
Block is locked and cannot be programmed or 
erased. When RP is above 11.4V the Boot Block is 
unlocked for programming or erasure. With RP Low 
the memory is in deep power down, and if RP is 
within Vss+0.2V the lowest supply current is ab- 
sorbed. 


G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 


W Write Enable. It controls writing to the Com- 
mand Register and Input Address and Data 
latches. Both Addresses and Data Inputs are 
latched on the rising edge of W. 


BYTE Byte/Word Organization Select. This input 
selects either byte-wide or word-wide organization 
of the memory. When BYTE is Low the memory is 
organized x8 or byte-wide and data input/output 
uses DQO0-DQ7 while A-1 acts as the additional, 
LSB, of the memory address that multiplexes the 
upper or lower byte. In the byte-wide organization 
DQ8-DQ14 are high impedance. When BYTE is 


| Vpp=12V45% = 12V +5% 
Vpp = 12V +5% 


[Vern tevess [a | 7 ee 
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M28F210 / 220 


et eT et oe 
es a ee ee 


a eee 


High the memory is organized x16 and data in- 
put/output uses DQ0-DQ15 with the memory ad- 
dressed by AO-A16. 


Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 


Vpp +10% tolerance option is provided for applica- 
tion requiring maximum 100 write and erase cycles. 


Vcc Supply Voltage. It is the main circuit supply. 


Vss Ground. It is the reference for all voltage 
measurements. 


Memory Blocks 


The memory blocks of the M28F210 and M28F220 
are shown in Figure 10. The difference between the 
two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 


Each block of the memory can be erased sepa- 
rately, but only by one block at a time. The erase 
Operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. 


Programming and erasure of the memory is dis- 
abled when the program supply is at VppL. For 
successful programming and erasure the program 
supply must be at Vppu. 


The Boot Block provides additional hardware secu- 
rity by use of the RP signal which must be at VHH 
before any program or erase operation will be 
executed by the P/E.C. on the Boot Block. 
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Figure 10. Memory Map, Word-wide Addresses 


M28F210 TOP BOOT BLOCK 
A0-A16 Word Wide 
8K BOOT BLOCK 
1E000h 
1DFFFh 
4K PARAMETER BLOCK 
1D000h 
4K PARAMETER BLOCK 
1C000h 
48K MAIN BLOCK 
10000h 


OFFFFh 


64K MAIN BLOCK 
00000h 


Operations 


Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down, and 
Electronic Signature Read. They are shown in Ta- 
ble 3. 


Read. Read operations are used to output the 
contents of the Memory Array, the Status Register 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. Aread operation will output either a byte 
or a word depending on the BYTE signal level. 
When BYTE is Low the output byte is on DQ0-DQ7, 
DQ8-DQ14 are Hi-Z and A-1 is an additional ad- 
dress input. When BYTE is High the output word is 
on DQ0-DQ15. 


The data read depends on the previous command 
written to the memory (see instructions RD, RSR 
and RSIG). 


M28F220 BOTTOM BOOT BLOCK 


Word Wide 


64K MAIN BLOCK 


A0-A16 
{FFFFh 


10000h 
OFFFFh 

48K MAIN BLOCK 
04000h 
O3FFFh 


4K PARAMETER BLOCK 
4K PARAMETER BLOCK 
8K BOOT BLOCK 
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03000h 
O2FFFh 


02000h 
01FFFh 


00000h 


Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmed. Awrite operation is initiated when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
and Addresses are latched on the rising edge of W 
or E. As for the Read operation, when BYTE is Low 
a byte is input, DQ8-DQ14 are ‘don’t care’ and A-1 
is an additional address. When BYTE is High a 
word is input. 


Output Disable. The data outputs are high imped- 
ance when the Output Enable G is High with Write 
Enable W High. 


Standby. The memory is in standby when the Chip 
Enable E is High. The power consumption is re- 
duced to the standby level and the outputs are high 
impedance, independent of the Output Enable G 
or Write Enable W inputs. 


Power Down. The memory is in Power Down when 
RP is low. The power consumption is reduced to 
the Power Down level, and Outputs are in high 
impedance, independant of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 
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Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS- 
THOMSON is 20h, and the device codes are OEOh 
for the M28F210 (Top Boot Block) and OE6h for the 
M28F220 (Bottom Boot Block). These codes allow 
programming equipment or applications to auto- 
matically match their interface to the characteristics 
of the particular manufacturer’s product. 


The Electronic Signature is output by a Read Array 
operation when the voltage applied to AQ is at Vip, 
the manufacturer code is output when the Address 
input AO is Low and the device code when this input 
is High. Other Address inputs are ignored. The 
codes are output on DQ0-DQ7. When the BYTE 
signal is High the outputs DQ8-DQ15 output 00h, 

when Low these outputs are high impedance and 
Address input A-1 is ignored. 


The Electronic Signature can also be read, without 
raising AQ to Vip, after giving the memory the 
instruction RSIG (see below). 


Instructions and Commands 


The memories include a Command Interface (C.I.) 
which latches commands written to the memory. 
Instructions are made up from one or more com- 
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro- 
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write 
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 


A Status Register indicates the P/E.C. status 
Ready or Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 


The P/E.C. automatically sets bits b3 to b7 and 
clears bit b6 & b7. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b7 is shown in Table 7. Bits bO to b2 are 
reserved for future use (and should be masked out 
during status checks). 


Read (RD) instruction. The Read instruction con- 
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content and output a byte 
or word depending on the level of the BYTE input. 


Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con- 
troller is active. It consists of one write operation 
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giving the command 70h. Subsequent Read opera- 
tions output the contents of the Status Register. 
The contents of the status register are latched on 
the falling edge of E or G signals, and can be read 
until E or G returns to its initial high level. Either E 
or G must be toggled to Vin to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con- 
tents of the Status Register. 


Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AO is Low, and the 
device code, OEOh for the M28F210 or OEGh for the 
M28F220, when AO is High. 


Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 
Erase Set-up command 20h. The second com- 
mand is the Erase Confirm command ODOh. During 
the input of the second command an address of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis- 
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 


During the execution of the erase by the P/E.C., the 
memory accepts only the RSR (Read Status Reg- 
ister) and ES (Erase Suspend) instructions. Status 
Register bit b7 returns ’0’ while the erasure is in 
progress and ’1’ when it has completed. After com- 
pletion the Status Register bit b5 returns ’1’ if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg- 
ister bit b3 returns ’1’ if Vpp does not remain at VppH 
level when the erasure is attempted and/or proced- 
ing. 

Vpp must be at VppH when erasing, erase should 
not be attempted when Vpp < Vppu as the results 
will be uncertain. If Vpp falls below VppH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (CLRS). 


The Boot Block can only be erased when RPP is also 
at Vu. 


Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 10h). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro- 
gramming has started. 


Memory programming is only made by writing ’0’ in 
place of '1’ in a byte or word. 
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DEVICE OPERATION (cont'd) 


During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b7 returns ’0’ while the programming is in progress 
and ’1’ when it has completed. After completion the 
Status register bit b4 returns ‘1’ if there has been a 
Program Failure. Status Register bit b3 returns a 
1’ if Vpp does not remain at VppH when program- 
ming is attempted and/or during programming. 


Vpp must be at VppH when programming, program- 
ming should not be attempted when Vpp < VpPH 
as the results will be uncertain. Programming 
aborts if Vpp drops below VppH or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 


The Boot Block can only be programmed when RP 
is at VHH. 


Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to ’1’ by 
the P/E.C., to ’0’. Its use is necessary before any 
new operation when an error has been detected. 


Erase Suspend (ES) instruction. The Erase op- 
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = ’1’, or whether the 
P/E.C. cycle was the last and the erase is com- 
pleted, b6 = ’0’. 


During the suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Read operations 
initially output the status register while erase is 
suspended but, following a Read instruction, data 
from other blocks of the memory can be read. Vpp 
must be maintained at VppH while erase is sus- 
pended. If Vpp does not remain at VppH or the RP 
signal goes Low while erase is suspended then 
erase is aborted while bits b5 and b3 of the status 
register are set. Erase operation must be repeated 
after having cleared the status register, to be cer- 
tain to erase the block. 


Erase Resume (ER) instruction. If an Erase Sus- 
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re- 
sumed. 


The suggested flow charts for programs that use 
the programming, erasure and erase suspend/re- 


sume features of the memories are shown in Figure 
11 to Figure 13. 


Programming. The memory can be programmed 
byte-by-byte (or word-by-word in x16 organization). 
The Program Supply voltage Vepp must be applied 
before program instructions are given, and if the 
programming is in the Boot Block, RP must also be 
raised to VHH to unlock the Boot Block. The Pro- 
gram Supply voltage may be applied continuously 
during programming. The program sequence is 
started by writing a Program Set-up command 
(40h) to the Command Interface, this is followed by 
writing the address and data byte or word to the 
memory. The Program/Erase Controller automat- 
ically starts and performs the programming after 
the second write operation, providing that the Vpp 
voltage (and RP voltage if programming the Boot 
Block) are correct. During the programming the 
memory status is checked by reading the status 
register bit b7 which shows the status of the P/E.C. 
Bit b7 = 1’ indicates that programming is com- 
pleted. 


A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 


Erase. The memory can be erased by blocks. The 
Program Supply voltage Vep must be applied be- 
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). The Program/Erase 
Controller automatically starts and performs the 
block erase, providing the Vpp voltage (and the RP 
voltage if the erase is of the Boot Block) is correct. 
During the erase the memory status is checked by 
reading the status register bit b7 which shows the 
status of the P/E.C. Bitb7 =’1’ indicates that erase 
is completed. 


A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 


Reset. Note that after any program or erase in- 
struction has completed with an error indication or 
after any Vpp transitions down to Vpp_ the Com- 
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 
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Automatic Power Saving 


The M28F210 and M28F220 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 
delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
25mA (CMOS inputs, word wide organization) to 
less than 2mA. 


Power Down 


The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically 0.2uA and the program 
current to typically 0.1pA. If RP is taken low during 
a memory read operation then the memory is de- 
selected and the outputs become high impedance. 
If RP is taken low during a program or erase 
sequence then it is aborted and the memory con- 
tent is no longer valid. 


Recovery from deep power down requires 300ns 
to a memory read operation, or 210ns to a com- 
mand write. On return from power down the status 
register is cleared to OOh. 


M28F210, V210, M28F220, V220 


Power Up 


The Supply voltage Vcc and the Program Supply 
voltage Vpp can be applied in any order. The mem- 
ory Command Interface is reset on power up to 
Read Memory Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
be taken to avoid writes to the memory when Vcc 
is above VLKo and Vpp powers up first. Writes can 
be inhibited by driving either E or W to Vin. The 
memory is disabled until RP is up to Vin. 


Supply Rails 


Normal precautions must be taken for supply volt- 
age decoupling, each device in a system should 
have the Vcc and Vpp rails decoupled with a 0.1F 
capacitor close to the Vcc and Vss pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 
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Figure 11. Program Flow-chart and Pseudo Code ~ 


Write 40h 
Command 
Write Address 
& Data 


Read Status 
Register 


Vpp Low 
Error (1, 2) 


Program 
Error (1, 2) 


Notes: 1. Status check of b3 (Veep Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2. If a Vep Low or Program Erase is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 
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PG instruction: 

~ write 40h command 

~ write Address & Data 
(memory enters read status 
state after the PG instruction) 


do: 
— read status register 
(E or G must be toggled) 


while b7 = 1 


If b3 = 0, Vpp low error: 
— error handler 


If b4 = 0, Program error: 
— error handler 


Al01278 
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Figure 12. Erase Flow-chart and Pseudo Code 


Write 20h EE instruction: 
Command — write 20h command 


— write Block Address 
(A12-A17) & command 0DOh 


: (memory enters read status 
ee eee ste state after the EE instruction) 


Read Status do: 
Register — read status register 


(E or G must be toggled) 
if EE instruction given execute 
suspend erase loop 


while b7 = 1 


NO Vpp Low lf b3 = 0, Vpp low error: 
Error (1) — error handler 
NO Command If b4, bS5 = 0, Command Sequence error: 
Sequence Error — error handler 
iS) 
NO Erase If b5 = 0, Erase error: 
Error (1) ~ error handler 


YES 


YE 


Al01279 


Note: 1. If Vep Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 
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Figure 13. Erase Suspend & Resume Flow-chart and Pseudo Code 


Write OBOh 
Command 


Read Status 
Register 


ES instruction: 

— write OBOh command 
(memory enters read register 
State after the ES instruction) 
do: 

— read status register 


(E or G must be toggled) 


while b7 = 1 
YES 
Erase If b6 = 0, Erase completed 
Complete (at this point the memory wich 
accept only the RD or ER instruction) 
YES 
h RD instruction: 


— write OFFh command 
— one o more data reads 
from another block 


Write OFF 
Command 


Read data from 
another block 


ER instruction: 
— write OD0h command 
to resume erasure 


Write ODOh 
Command 


Erase Continues 


Al01280 
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Figure 14. Command Interface and Program Erase Controller Flow-diagram (a) 


WAIT FOR 
COMMAND 
WRITE (1) 


BYTE 
IDENTIFIER 


PROGRAM 
SET-UP 


Al01286C 


Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vcc falls below Vixo, the Command Interface defaults to Read Array mode. 
2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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Figure 15. Command Interface and Program Erase Controller Flow-diagram (b) 


EN V/ 


ERASE (READ STATUS) 


NO 
NO 
YES 
READ 
STATUS 


ERASE 
SUSPEND 


READ 
STATUS 
READ READ ERASE RESUME 
ARRAY status | | SCENE 
AJ01287B 


Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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ORDERING INFORMATION SCHEME 


Example: M28F2i0 -80 X N 
Array Org. a Range 
F 5V 1 Top Boot 0 to 70 °C eaten Tape & Reel 
Packing 
V 3.3V 2 Bottom Boot 3 —40to 125°C 
6 -40to 85°C 


Power Supplies 


-60 60ns blank Vcc+ 10% or + 0.3V, M $044 

-70 70ns Mee = N TSOP56 
80 80ns X ae 14 x 20mm 
-100 100ns W Vec+ 10%, 

-120 120ns Vpp + 10% 

-150 150ns 


Full data on the 3V products, M28V210 and M28V220, will be added to this document in the near future. 


For a list of available options (Vcc Range, Array Organization, Speed, etc...) refer to the current Memory 
Shortform catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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TSOP56 - 56 lead Plastic Thin Small Outline, 14 x 20mm 


inches 


0.004 


TSOP56 


Drawing is out of scale 


LG ISA SGS-THOMSON 
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S044 - 44 lead Plastic Small Outline, 525 mils body width 


$044 


Drawing is out of scale 


. 31/31 
ky7 SSRN. 
493 


kyz_ 36S THOMSON 


M28F211, V211 
M28F221, V221 


2 Megabit (x 8, Block Erase) FLASH MEMORY 


PRODUCT PREVIEW 


# SMALL SIZE PLASTIC PACKAGE TSOP40 
=» MEMORY ERASE in BLOCKS 


— One 16K Byte Boot Block (top or bottom lo- 
cation) with hardware write and erase pro- 
tection 


— Two 8K Byte Key Parameter Blocks 

— One 96K Byte Main Block 

~ One 128K Byte Main Block 
a Vcc SUPPLY VOLTAGE 
— 5V+ 10% for M28F211, F221 versions 
— 3.3V +0.3V for M28V211, V221 versions 
12V + 10% or 5% PROGRAMMING VOLTAGE 
100,000 PROGRAM/ERASE CYCLES 
PROGRAM/ERASE CONTROLLER 
AUTOMATIC STATIC MODE 
LOW POWER CONSUMPTION 
— 1mA Typical in Static Operation 
— 60nA Typical in Standby 
— 0.2uA Typical in Deep Power Down 
— 20/25mA Typical Operating Consumption 
# HIGH SPEED ACCESS TIMES 

— 60-70ns for M28F211, F221 versions 
» EXTENDED TEMPERATURE RANGES 


Table 1. Signal Names 


a 
a 
[a | reve dome nec 
Te [Proansiny 
[co 
ee 


G) 


Supply Voltage 


January 1995 


TSOP40 (N) 
10 x 20mm 


Figure 1. Logic Diagram 


wT DQ0-DQ7 


M28F211 
M28F221 


Al01306 
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This is preliminary information on a new product now in development Details are subject to change without notice. 
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Table 2. Absolute Maximum Ratings “ 


T. Ambient Operating Temperature grade 1 0 to 70 
grade 3 —40 to 125 
grade 6 —40 to 85 


TBIAS Temperature Under Bias —50 to 125 


TsTG Storage Temperature -65 to 150 


Vio *9) Input or Output Voltages -0.6 to 7 
Vec Supply Voltage —0.6 to 7 
Vag AQ Voltage —0.6 to 13.5 
Vpp 2) Program Supply Voltage, during Erase -06to 14 


or Programming 


Vap RP Voltage -0.6 to 13.5 


Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings” 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents 

2. Minimum Voltage may undershoot to —2V during transition and for less than 20ns. 
3. Maximum DC voltage on I/O is Vcc + 0.5V, overshoot to 7V allowed for less than 20ns. 


Figure 2. TSOP Pin Connections DESCRIPTION 


The M28F211 and M28F221 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by 
byte. The interface is directly compatible with most 
microprocessors. TSOP40 (10 x 20mm) package 
in used. 


Organization 


The M28F211 and M28F221 are organized as 
256K x 8. Memory control is provided by Chip 
Enable, Output Enable and Write Enable inputs. A 
Reset/Power Down/Boot block unlock, tri-level in- 
put, places the memory in deep power down, nor- 
mal operation or enables programming and 
M28F211 x erasure of the Boot block. 

M28F221 Blocks 


(Normal) 


Erasure of the memories is in blocks. There are 5 
blocks in the memory address spece, one Boot 
Block of 16K Bytes, two Key Parameter Blocks’ of 
8K Bytes, one ‘Main Block’ of 96K Bytes, and one 
‘Main Block’ of 128K Bytes. The M28F211 memory 
has the Boot Block at the top of the memory ad- 
dress space (SFFFFh) and the M28F221 locates 
the Boot Block starting at the bottom (00000h). 
Erasure of each block takes typically 1 second and 
each block can be programmed and erased over 
100,000 cycles. 


The Boot Block is hardware protected from acci- 
dental programming or erasure depending on the 
RP signal. Program/Erase commands in the Boot 


AI01307 


Warning: NC = No Connections, DU = Don’t Use Block are executed only when RP is at 12V. 
ele {yz SGS-THOMSON 
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Table 3. Operations 


Standby 


Power Down 
Note: X= Vit or Vin, Ver = Vepc or Very 


Table 4. Electronic Signature 


Note: RP =Vin 


Block erasure may be suspended while data is read 
from other blocks of the memory, then resumed. 


Bus Operations 


Six Operations can be performed by the appropriate 
bus cycles, Read Byte from the Array, Read Elec- 
tronic Signature, Output Disable, Standby, Power 
Down and Write the Command of an Instruction. 


Command Interface 


Commands can be written toa Command Interface 
(C.1.) latch to perform read, programming, erasure 
and to monitor the memory’s status. When power 
is first applied, on exit from power down or if Vcc 
falls below Viko, the command interface is reset to 
Read Memory Array. 


Instructions and Commands 


Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec- 
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com- 
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 


[@ [| @ |W | va-var 
ie ae a a a 
Pwiebye [ewe mata pt 
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operation to read data from the array, the Electronic 
Signature or the Status Register. 


For added data protection, the instructions for byte 
program and block erase consist of two commands 
that are written to the memory and which start the 
automatic P/E.C. operation. Byte programming 
takes typically 9us, block erase typically 1 second. 
Erasure of a memory block may be suspended in 


. order to read data from another block and then 


resumed. A Status Register may be read at any 
time, including during the programming or erase 
cycles, to monitor the progress of the operation. 


Power Saving 


The M28F211 and M28F221 have a number of 
power saving features. Following a Read access 
the memory enters a static mode in which the 
supply current is typically 1mA. A CMOS standby 
mode is entered when the Chip Enable E and the 
Reset/Power Down (RP) signals are at Vcc, when 
the supply current drops to typically G0uA. A deep 
power down mode is enabled when the Re- 
set/Power Down (RP) signal is at Vss, when the 
supply current drops to typically 0.2uA. The time 
required to awake from the deep power down mode 
is 300ns maximum, with instructions to the C.lI. 
recognised after only 210ns. 


7 3/27 
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Table 5. Instructions 


RSIG Electronic 
Signature 


Notes: 1. X = Don't Care. 
2. The first cycle of the RD, RSR or RSIG instruction is followed by read operations to read memory array, Status Register 
or Electronic Signature codes. Any number of Read cycle can occur after one command cycle. 
3. Signature address bit AO=Vi1 will output Manufacturer code. Address bit AO=Vin will output Device code. Other address bits are 
ignored. 


Table 6. Commands 


00h Invalid/Reserved 


Command 


10h Alternative Program Set-up 
20h Erase Set-up 

40h Program Set-up 

50h Clear Status Register 

70h Read Status Register 


Read Electronic Signature 


Erase Suspend 


Erase Resume/Erase Confirm 


Read Array 


Cycles ist Cycle 2nd Cycle 
Address | Data __| Operation | Address" | Data _| 


( Read 


Block 


Status 
Register 


2) 
Read xX 


‘Be = 


DEVICE OPERATION 
Signal Descriptions 


A0-A16 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 


AQ Address Input is also used for the Electronic 
Signature Operation. When AQ is raised to 12V the 
Electronic Signature may be read. The AO signal is 
used to read two bytes, when AO is Low the Manu- 
facturer code is read and when AO is High the 
Device code is read. 


DQ0-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a command to the C.I., 
are latched when both Chip Enable E and Write 
Enable W are active. The data output from the 
memory Array, the Electronic Signature or Status 
Register is valid when Chip Enable E and Output 
Enable G are active. The output is high impedance 
when the chip is deselected or the outputs are 
disabled. 
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Table 7. Status Register 


Sot | Ready 


P/ECS 


Erase 
Suspend 


ESS 
Status 


ES Erase Status 


Program 


Status 


VPPS Vpp Status 


vU 
ep) 
fe] teg]- ~ 


Notes: Logic level ’1’ is High, ’0’ is Low. 


E Chip Enable. The Chip Enable activates the 
memory control logic, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reduces the power consumption to the standby 
level. E can also be used to control writing to the 
command register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 


RP Reset/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 


When RP is High (up to 6.5V maximum) the Boot 
Block is locked_and cannot be programmed or 
erased. When RP is above 11.4V the Boot Block is 
unlocked for programming or erasure. With RP Low 
the memory is in deep power down, and if RP is 


Logic 


P/E.C. Status 
co 
Ce [en 
ico 
Completed 
To [eso 
[se 
Success 
Pe fimo 
a 


ee ee 
ng 
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Indicates the P/E.C. status, check during Program 
or Erase, and on completion before checking bits 
b4 or b5 for Program or Erase Success 


On an Erase Suspend instruction P/ECS and 
ESS bits are set to ’1’. ESS bit remains ’1’ until an 
Erase Resume instruction is given. 


ES bit is set to 1’ if P/E.C. has applied the 
maximum number of erase pulses to the block 
without achieving an erase verify. 


PS bit set to ’1’ if the P/E.C. has failed to program 
a byte. 


VPPS bit is set if the Vpp voltage is below 
VppH(min) when a Program or Erase instruction 
has been executed. 


within Vss+0.2V the lowest supply current is ab- 
sorbed. 


G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 


W Write Enable. It controls writing to the Com- 
mand Register and Input Address and Data 
latches. Both Addresses and Data Inputs are 
latched on the rising edge of W. 


Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 


Vpp +10% tolerance option is provided for applica- 
tion requiring maximum 100 write and erase cycles. 


Vcc Supply Voltage. It is the main circuit supply. 


Vss Ground. It is the reference for all voltage 
measurements. 
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Table 8. AC Measurement Conditions 


Input and Output Timing Ref. Voltages 


Figure 3. AC Testing Input Output Waveform 


SRAM Interface 


3V 


EPROM Interface 


Al01275 


Table 9. Capacitance ™) (Ta = 25 °C, f = 1 MHz) 


symbol Test Condition | Min | Max | Unit 
Input Capacitance po vwey | 
Output Capaciance a 


Note: 1. Sampled only, not 100% tested. 


Memory Blocks 


The memory blocks of the M28F211 and M28F221 
are shown in Figure 8. The difference between the 
two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 


Each block of the memory can be erased sepa- 
rately, but only by one block at a time. The erase 
operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. Programming and erasure of the 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


T max C= 30pF or 100pF 


C,_ = 30pF for SRAM Interface 
C,_ = 100pF for EPROM Interface 


C,_ includes JIG capacitance Al01276 


memory is disabled when the program supply is at 
VppL. For successful programming and erasure the 
program supply must be at VppH. The Boot Block 
provides additional hardware security by use of the 
RP signal which must be at Vuu before any pro- 
gram or erase operation will be executed by the 
P/E.C. on the Boot Block. 


Operations 


Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down, and 
Electronic Signature Read. They are shown in Ta- 
ble 3. 


6/27 . 
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Table 10. DC Characteristics 
(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Voc = 5V£10% or 5V+5%; Vpp = 12V+5% or 12V410%) 


Test Condition | min | Max | Unit | 


OV <Vin<Vec 


Symbol Parameter 


LI Input Leakage Current 


ale 
5 5 
> | > 


ILo Output Leakage Current OV < Vout < Vcc +10 


co 9) | Supply Current (Read) TTL E=Vi, G = Vi, f = 10MHz || 50 | ma 
co "'5) | Supply Current (Read) CMOS E = Vss, G = Vss, f = 10MHz | | 4s | oma 
mA 


Supply Current (Standby) TTL E = Vin, RP = Vin 3 
E= Vcc + 0.2V, 


— 


eres 


Supply Current (Standby) CMOS RP = Veo +0.2V 100 LL 
Icc2 °) | Supply Current (Power Down) CMOS RP = Vsg + 0.2V 
oes Program in progress m 
loca Erase in progress 
loos E = Vin, Erase suspended mA 
IpPt (Fead or ce aa Vep < Voc +10 mM 
Program Current (Program) Program in progress 
Ipp4 Program Current (Erase) Erase in progress 


Program Current (Erase Suspend) Erase suspended 200 
Vit Input Low Voltage 
VIH 


Input High Voltage Vec + 0.5 


lol = 5.8MA 0.45 


lon = —2.5mA 


OL Output Low Voltage 


< 


OH Output High Voltage 2.4 


ee] LTT TET ETE 


VppL Program Voltage (Normal operation) 


Oo) 
ol 


Program Voltage (Program or Erase 


operations) 5% range 11.4 


VPPH 


Program Voltage (Program or Erase 
operations) 10% range 


Input Voltage (RP, Boot unlock) Boot Block Program or Erase 


Notes: 1. Automatic Power Saving reduces Icc to < 2mA typical in static operation. 
2. Current increases to Icc + Iccs during a read operation 
3. CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vit. 


aw 


— — 
nN : 
Nh Oo 


GD 
= = = 


a 
oO 
co 
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Table 11A. Read AC Characteristics 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 


M28F211 / 221 
ee ee ee ee 


Symbol Parameter Test Condition 


Voc = 5V £5% | Voc = 5V 410% | Voc = 5V + 10% 
SRAM EPROM EPROM 
Interface Interface Interface 


[wae | win | woe [in | woe 
Siar 


Can 
tom | tro [Aceess alte, | EaviG=ve | 60 
woe [Sameera |EewGave | 
cox” | ve [Superman | Seve | oo | fo | fo | [| 
cor” | te [Supermator’ | eve | fm || || | 
ac” [tox foBeatiandin| Ee |e | |e | fo | 
[ie fowmmeramstoy | eve [fo | fe || [| 
on [Oeiiperaesih Pofet fet fe 
we fOrmermmewon [oem | fm] fa] fe fe 
Sc em fe] [el fel fa, 
genset | ew {fm | | || fe 
[too [so ffsseesrammags, [e-wes-vet o [| o | fo] fm 


Notes: 1. Sampled only, not 100% tested. = 
2. G may be delayed by up to tetav - tatav after the falling edge of E without increasing tetav. 


tavav 


teLav © 


toe 
OH 


tEHOX 


~_ 
_ 
— 


tEHQZ 
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Test Condition 


Table 11B. Read AC Characteristics 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 
M28F211 / 221 
too | to] tt 
Symbol Parameter Veo = 5V + 10% | Voc = SV + 10% | Voc = SV + 10% 
EPROM EPROM EPROM 
rea Interface rae 
Address Valid to 
= na ewan = [=> el tole 
pomammae™ [e-veSeve | || om || amo | oe 
(1) Chip Enable Low to a 
Chip Enable Low to 
= a 
(1) Output Enable Low 
(1) Chip Enable High if 
{HZ |to Output Hi-Z G=Vin 
Output Enable High 
to Output Hi-Z 


O 
Cc 
_ 
ne) 
= 
m 
3 
i} 
2 o 
mo) 
= 
fe) 
= 


Notes: 1. Sampled only, not 100% tested. 
2. G may be delayed by up to terav - tatav after the falling edge of E without i increasing tevav. 
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Figure 5. Read Mode AC Waveforms 


YBIH = (M) aiqeUuz ai :e10N 
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qa1gVvNa AIEVNaA dIHO GNV AGGNVLS GNV 
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Table 12A. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 


M28F211 / 221 
a a 


Symbol Parameter Voc = 5V£5% | Voc = 5V + 10% | Voc = 5V + 10% 
SRAM EPROM EPROM 
Interface interface Interface 


cSt EE] te fe te 
tava | | two Write Write CyoleTime Time 


PHWL Low 
a Enable Low to Write Enable 

tELWL tcs Low 
t Write Enable Low to Write Enable 

WLWH High 


Input Valid to Write Enable High 


t t Write Enable High to Input 
whee OH | Transition 
WHEH Hah 


me Down Vuu (Boot Block 
Unlock to Wrte Enable High a pet fet fet |= 


Write Enable High to Address 


| | Write Enable High to Output Valid = 


t (1, 2) Write Enable High to Output Valid 
WEQNE (Boot Block Erase) 
(1) Write Enable High to Output Valid 
jae | (Parameter Block Erase) 0.3 0.3 0.3 SEY 
(1) Write Enable High to Output Valid 
Fimo | Main Block Erase) ee 
ae Valid to Reset/Power Down 
tavPH tPHH ana 


| tower _| | [Output Valid to VepLow | Valid to Vpp Low 


t Reset/Power Down High to Boot 
PHER “ Block Relock 


Notes: 1. Time is measured to Status Register Read giving bit b7 = 1’. 
2. For Program or Erase of the Boot Block RP must be at Vin. 
3. Time required for Relocking the Boot Block. 
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Table 12B. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 


M28F211 / 221 
Parameter Voc = BV + 10% | Voc = 5V + 10% | Voc = BV + 10% 
EPROM EPROM EPROM 
Interface Interface interface 


Symbol 


Chip Enable Low to Write Enable 

tELWL tcs Low 
H 

H 

A 


Write Enable Low to Write Enable 
tWLWH twp High 


t i Write Enable High to Input 
pers OH | Transition 

tWHEH Hight Enable High to Chip Enable 
twee peli Enable High to Write Enable 40 


Power Down Vun (Boot Block 
{PHHWH Unlock) to Write Enable High Mee 106 


= Ss oe 
om 


tvPHWH Vpp High to Write Enable High 100 | 100 | | ons 
Write Enable High to Address 
twuavi (4) ed Write Enable High to Output Valid 7 Pete. A iee | 
(1, 2) Write Enable High to Output Valid 
twHave _ (Boot Block Erase) 0.4 0.4 0.4 sec 
(1) Write Enable High to Output Valid 
jms | (Parameter Block Erase) 0.4 0.4 0.4 oe 
(1) Write Enable High to Output Valid 
me | (Main Block Erase) 0.7 07 0.7 ae 
Output Valid to Reset/Power Down 
tavPH tPHH High 
(3) Reset/Power Down High to Boot 
tpHBR = Block Relock 100 100 100 


Notes: 1. Time is measured to Status Register Read giving bit b7 = '1’. 
2. For Program or Erase of the Boot Block RP must be at Vu. 
3. Time required for Relocking the Boot Block. 
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My 


SONOMITTIOVIIN 
NOSINORL-S5S 


Lpemsascaaesed 


tDVWH 


DQ0-DQ7 


COMMAND 


tPHWL 


'¢—_———  POWER-UP AND ———> 
SET-UP COMMAND 


PROGRAM OR ERASE ————>: 


tAVAV 


VALID | 


tAWVH 


tWHQV1,2,3,4- 


CMD or DATA seesaw eee 
eet Boot Block Unblock : 


IVPHWH ~ 3 7 tQVVPL! 
’ I, 


STATUS REGISTER } 


t(PHHWH 


“— CONFIRM COMMAND ->* ‘<—— STATUS REGISTER ——>* 
OR DATA INPUT READ 


pajyjoijuo0y AA ‘SWUOJBARAA OVW BSe1g °Q WeIHOjg “9 aInbi-4 


20S 
Lele 
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Note: Command Input and Status Register Read output is on DQ0-DQ7 only. 
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Table 13A. Write AC Characteristics, Chip Enable Controlled 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 


M28F211 / 221 


| so | | 

ee moramete Vc = BV + 5% | Vcc = SV + 10% | Voc = SV + 10% 
SRAM EPROM EPROM 
Interface Interface Interface 


tAVAV Sa te eee Write Write Cycle Time Time 


t Power Down High to Chip 
Gee Enable Low 
t t Write Enable Low to Chip 
WEEE CS | Enable Low 
ES ceed 


| toven | | tps | Input Valid to Chip Enable High _| Valid to Chip Enable High 


Chip Enable High to Input 

ee dd 
a eS 

t Address Valid to Chip Enable 

AVEH High 

t t Power Down Vun (Boot Block 

aod Be Bg careers to Chip Enable High 

 tveen | | tyes Vpp |Vep High to Chip Enable High _| to Chip Enable High 


t Chip Enable High to Address 
age ae 


tenave tenave a | |_| Chip Enable High to Output Valid | Enable High to Output valid] 6 | 


t (1, 2) Chip Enable High to Output 
BneNe Valid (Boot Block Erase) 
(1) Chip Enable High to Output 
= Valid (Parameter Block Erase) 0.3 0.3 0.3 ae 
t Chip Enable High to Output 
EHOVA Valid (Main Block Erase) 
Output Valid to Reset/Power 
tavPH 'PHH | Down High 


Reset/Power Down High to Boot 


Note: 1. Time is measured to Status Register Read giving bit b7 = '1’. 
2. For Program or Erase of the Boot Block RP must be at Vin. 
3. Time required for Relocking the Boot Block. 
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Table 13B. Write AC Characteristics, Chip Enable Controlled 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vpp = 12V + 5% or 12V + 10%) 


| too | tao | 50 

Symbol Parameter Voo = BV + 10% 
Interface Interface Interface. 

[Min | Max | min | Max | Min | Max | 


| twa | two |Witecycietime | 100 || tao || ts | ns 


crrommvemnciree [ao [Pee [ [ee [a 
7 accede A 
ema 9 A ES 


| toven _| | tos | Input Valid to input Valid to Chip Enable High Enable High 


Chip Enable High to Input 
fee thet 


| taven | tag | Address Valid to Chip Enable [Address Valid to Chip Enable High} 60_| 


Power Down Vuu (Boot Block 
ae t ————— Enable High P| Pol 
 tveHeH | tves_| Vep High to Vee High to Chip Enable High Enable High 2} -=}+— 


Chip Enable High to Address 


a Chip Enable High to Output Valid 
t (1, 2) Chip Enable High to Output Valid 
ENOVe (Boot Block Erase) 
t Chip Enable High to Output Valid 
EHOVS (Parameter Block Erase) 
(1) ‘Mee Enable High . Output Valid 
t Supa ine to Reset/Power 
QVPH tPHH — ae 


tower _| | Output Valid to VepLow Valid to Vpp Low 


Reset/Power Down High to Boot 
jimen® | Block Relock tat tal tae 


Note: 1. Time is measured to Status Register Read giving bit b7 = '1’. 
2. For Program or Erase of the Boot Block RP must be at Vian 
3. Time required for Relocking the Boot Block. 
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OLS 
Ze/9} 


by 


SONOULITTHOVOIN 
NOSINOHL-S5S 


¢———— PROGRAM OR ERASE ———>:: 


tEHQV1,2,3,4 = 


DQ0-DQ7 COMMAND CMD or DATA } acne enawenes 


tPHEL tPHHEH —+ : Boot Block Unblock 


tVPHEH tQVVPL: 


¢————— POWER-UP AND ————>! “<— CONFIRM COMMAND —> i¢——— STATUS REGISTER ——> 
SET-UP COMMAND OR DATA INPUT READ 
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Table 14. Byte Program, Erase Times 
(Ta = 0 to 70°C; Voc = 5V + 10% or 5V + 5%) 


Main Block Program 


Read. Read operations are used to output the 
contents of the Memory Array, the Status Register 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. The data read depends on the previous 
command written to the memory (see instructions 
RD, RSR and RSIG). 


Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmed. Awrite operation is initiated when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
and Addresses are latched on the rising edge of W 
or E. 


Output Disable. The data outputs are high imped- 
ance when the Output Enable G is High with Write 
Enable W High. 


Standby. The memory is in standby when the Chip 
Enable E is High. The power consumption is re- 
duced to the standby level and the outputs are high 
impedance, independent of the Output Enable G 
or Write Enable W inputs. 


Power Down. The memory is in Power Down when 
RP is low. The power consumption is reduced to 
the Power Down level, and Outputs are in high 
impedance, independant of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 


Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS- 
THOMSON is 20h, and the device codes are 0E4h 
for the M28F211 (Top Boot Block) and OE8h for the 
M28F221 (Bottom Boot Block). These codes allow 
programming equipment or applications to auto- 


Vpp = 12V 410% 
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M28F211 / 221 
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matically match their interface to the characteristics 
of the particular manufacturer’s product. 


The Electronic Signature is output by a Read Array 
operation when the voltage applied to AQ is at Vip, 
the manufacturer code is output when the Address 
input AO is Low and the device code is output when 
AO is High. Other Address inputs are ignored. 


Instructions and Commands 


The memories include a Command Interface (C.I.) 
which latches commands written to the memory. 
Instructions are made up from one or more com- 
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro- 
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write 
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 


A Status Register indicates the P/E.C. status 
Ready or Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 


The P/E.C. automatically sets bits b3 to b7 and 
clears bit b6 & b7. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b7 is shown in Table 7. Bits b0 to b2 are 
reserved for future use (and should be masked out 
during status checks). 


Read (RD) instruction. The Read instruction con- 
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content. 


OMSON_ 
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Figure 8. Memory Map, Byte-wide Addresses 


M28F211 TOP BOOT BLOCK 


AO-A17 Byte Wide 


3FFFFh 
16K BOOT BLOCK 
3C000h 
3BFFFh 
8K PARAMETER BLOCK 
3A000h 


39FFFh 
8K PARAMETER BLOCK 
38000h 
37FFFh 
96K MAIN BLOCK 
20000h 


{FFFFh 
128K MAIN BLOCK 


00000h 


Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con- 
troller is active. It consists of one write operation 
giving the command 70h. Subsequent Read opera- 
tions output the contents of the Status Register. 
The contents of the status register are latched on 
the falling edge of E or G signals, and can be read 
until E or G returns to its initial high level. Either E 
or G must be toggled to Vin to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con- 
tents of the Status Register. 


Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AO is Low, and the 
device code, OE4h for the M28F211 or OE8h for the 
M28F221, when AO is High. 


M28F221 BOTTOM BOOT BLOCK 


A0-A17 Byte Wide 


3FFFFh 

128K MAIN BLOCK 
20000h 
1FFFFh 

96K MAIN BLOCK 
08000h 
O7FFFh 
06000h 

8K PARAMETER BLOCK 

04000h 
O3FFFh 
00000h 
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Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 
Erase Set-up command 20h. The second com- 
mand is the Erase Confirm command ODOh. During 
the input of the second command an address of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis- 
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 


During the execution of the erase by the P/E.C., the 
memory accepts only the RSR (Read Status Reg- 
ister) and ES (Erase Suspend) instructions. Status 
Register bit b7 returns ’0’ while the erasure is in 
progress and 1’ when it has completed. After com- 
pletion the Status Register bit b5 returns ’1’ if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg- 
ister bit b3 returns ’1’ if Vpp does not remain at VppH 
level when the erasure is attempted and/or proced- 


ing. 
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Vpp must be at VppH when erasing, erase should 
not be attempted when Vpp < Vppu as the results 
will be uncertain. If Vpp falls below VppH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (CLRS). 


The Boot Block can only be erased when RP is also 
at VHH. 


Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 10h). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro- 
gramming has started. 


Memory programming is only made by writing ’0’ in 
place of '1’ in a byte. 


During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b7 returns '0’ while the programming is in progress 
and ’1’ when it has completed. After completion the 
Status register bit b4 returns ’1’ if there has beena 
Program Failure. Status Register bit b3 returns a 
1’ if Vpp does not remain at VppH when program- 
ming is attempted and/or during programming. 
Vpp must be at VepH when programming, program- 
ming should not be attempted when Vpp < VppH 
as the results will be uncertain. Programming 
aborts if Vpp drops below VppH or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 


The Boot Block can only be programmed when RP 
is at VHH. 


Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to ’1’ by 
the P/E.C., to ’0’. Its use is necessary before any 
new operation when an error has been detected. 


Erase Suspend (ES) instruction. The Erase op- 
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = ’1’, or whether the 
P/E.C. cycle was the last and the erase is com- 
pleted, b6 = ’0’. During the suspension the memory 
will respond only to Read (RD), Read Status Reg- 
ister (RSR) or Erase Resume (ER) instructions. 
Read operations initially output the status register 
while erase is suspended but, following a Read 
instruction, data from other blocks of the memory 
can be read. Vpp must be maintained at VppH while 
erase is suspended. If Vpp does not remain at VppeH 
or the RP signal goes Low while erase is sus- 
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pended then erase is aborted while bits b5 and b3 
of the status register are set. Erase operation must 
be repeated after having cleared the status regis- 
ter, to be certain to erase the block. 


Erase Resume (ER) instruction. If an Erase Sus- 
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re- 
sumed. The suggested flow charts for programs 
that use the programming, erasure and erase sus- 
pend/resume features of the memories are shown 
in Figure 9 to Figure 11. 


Programming. The memory can be programmed 
byte-by-byte. The Program Supply voltage Vpp 
must be applied before program instructions are 
given, and if the programming is in the Boot Block, 
RP must also be raised to VuH to unlock the Boot 
Block. The Program Supply voltage may be applied 
continuously during programming. The program 
sequence is started by writing a Program Set-up 
command (40h) to the Command Interface, this is 
followed by writing the address and data byte or 
word to the memory. The Program/Erase Controller 
automatically starts and performs the programming 
after the second write operation, providing that the 
Vpp voltage (and RP voltage if programming the 
Boot Block) are correct. During the programming 
the memory status is checked by reading the status 
register bit b7 which shows the status of the P/E.C. 
Bit b7 = '1’ indicates that programming is com- 
pleted. 


A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 


Erase. The memory can be erased by blocks. The 
Program Supply voltage Vpp must be applied be- 
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). The Program/Erase 
Controller automatically starts and performs the 
block erase, providing the Vpp voltage (and the RP 
voltage if the erase is of the Boot Block) is correct. 
During the erase the memory status is checked by 
reading the status register bit b7 which shows the 
status of the P/E.C. Bitb7 ='1’ indicates that erase 
is completed. 
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DEVICE OPERATION (cont'd) 


A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 


Reset. Note that after any program or erase in- 
struction has completed with an error indication or 
after any Vpp transitions down to Vpp_ the Com- 
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 


Automatic Power Saving 


The M28F211 and M28F221 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 
delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
25mA (CMOS inputs) to less than 2mA. 


Power Down 


The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically 0.2uA and the program 
current to typically 0.1A. If RP is taken low during 
a memory read operation then the memory is de- 
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selected and the outputs become high impedance. 
If RP is taken low during a program or erase 
sequence then it is aborted and the memory con- 
tent is no longer valid. 


Recovery from deep power down requires 300ns 
to a memory read operation, or 210ns to a com- 
mand write. On return from power down the status 
register is cleared to OOh. 


Power Up 


The Supply voltage Vcc and the Program Supply 
voltage Vpp can be applied in any order. The mem- 
ory Command Interface is reset on power up to 
Read Memory Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
be taken to avoid writes to the memory when Vcc 
is above VLKo and Vpp powers up first. Writes can 
be inhibited by driving either E or W to Vin. The 
memory is disabled until RP is up to Vin. 

Supply Rails 

Normal precautions must be taken for supply volt- 
age decoupling, each device in a system should 
have the Vcc and Vpp rails decoupled with a 0.1F 
capacitor close to the Vcc and Vss pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 
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Figure 9. Program Flow-chart and Pseudo Code 


Write 40h PG instruction: 

Command — write 40h command 
~— write Address & Data 
(memory enters read status 


Write Address State after the PG instruction) 
& Data 


Read Status do: 
Register — read status register 


(E or G must be toggled) 


while b7 = 1 


Vpp Low If b3 = 0, Vpp low error: 
Error (1, 2) — error handler 


Program If b4 = 0, Program error: 
Error (1, 2) — error handler 


Al01278 


Notes: 1. Status check of b3 (Vep Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2. If a Vep Low or Program Erase is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 
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Figure 10. Erase Flow-chart and Pseudo Code 


Write 20h EE instruction: 
Command — write 20h command 
— write Block Address 
(A12-A17) & command ODOh 


ters read status 
Write Block Address Suspend (memory en 
& ODOh Command state after the EE instruction) 


Read Status do: 
Register — read status register 


(E or G must be toggled) 
if EE instruction given execute 
suspend erase loop 


while b7 = 1 


NO Vpp Low If b3 = 0, Vpp low error: 
Error (1) — error handler 
NO Command lf b4, b5 = 0, Command Sequence error: 
Sequence Error — error handler 
NO Erase If b5 = 0, Erase error: 
Error (1) — error handler 


Al01279 


Note: 1. If Vpp Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 
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Figure 11. Erase Suspend & Resume Flow-chart and Pseudo Code 


Write OBOh 
Command 
Read Status 
Register 


Erase 
Complete 


YES 
Write OFFh 
Command 


Read data from 
another block 


Write ODOh 
Command 


Erase Continues 


yy 
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ES instruction: 

— write OBOh command 
(memory enters read register 
state after the ES instruction) 


do: 
— read status register 
(E or G must be toggled) 


while b7 = 1 


If b6 = 0, Erase completed 
(at this point the memory wich 
accept only the RD or ER instruction) 


RD instruction: 

— write OFFh command 

— one o more data reads 
from another block 


ER instruction: 
~— write OD0h command 
to resume erasure 


Al01280 
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Figure 12. Command Interface and Program Erase Controller Flow-diagram (a) 


WAIT FOR 
COMMAND 
WRITE (1) 


BYTE 
IDENTIFIER 


PROGRAM 
SET-UP 


READ 
STATUS 
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Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vcc falls below Viko, the Command Interface defaults to Read Array mode. 
2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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Figure 13. Command Interface and Program Erase Controller Flow-diagram (b) 


(READ STATUS) 


(ERASE RESUME) 


Al01287B 


Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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ORDERING INFORMATION SCHEME 


Example: M28F211 -80 X N 
Array Org. en Range 
F 5V 1 Top Boot 0 to 70°C TR = Oner & Reel 
. Packing 
Vi 3.3V 2 Bottom Boot 3 -40to 125°C 
6 —40to 85°C 


Power Supplies 


-60 60ns blank Vcc+ 10% or + 0.3V, N  TSOP40 
70 70ns Vpp+ 5% 10 x 20mm 
-100 100ns W Vect 10%, 

-120 120ns Vpp + 10% 

-150 150ns 


Full data on the 3V products, M28V211 and M28V221, will be added to this document in the near future. 
For a list of available options (Vcc Range, Array Organization, Speed, etc...) refer to the current Memory 
Shortform catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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TSOP40 - 40 lead Plastic Thin Small Outline, 10 x 20mm 


symb ———————— 
ae 
ea es es Ee ee ee 
_ os | ots | 000 0.006 
a ee 0.041 


0.17 0.27 0.007 


TSOP40 


Drawing is out of scale 
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4 Megabit (x8 or x16, Block Erase) FLASH MEMORY 


PRELIMINARY DATA 


= DUAL x8 and xi6 ORGANIZATION 


= SMALL SIZE PLASTIC PACKAGES TSOP56 
_ and SO44 


=» MEMORY ERASE in BLOCKS 


— One 16K Byte or 8K Word Boot Block (top or 
bottom location) with hardware write and 
erase protection 


— Two 8K Byte or 4K Word Key Parameter 


Blocks 
— One 96K Byte or 48K Word Main Block era 


— Three 128K Byte or 64K Word Main Blocks 
m 5V + 10% SUPPLY VOLTAGE 
12V + 5% PROGRAMMING VOLTAGE 
100,000 PROGRAM/ERASE CYCLES 
PROGRAM/ERASE CONTROLLER 
AUTOMATIC STATIC MODE 
LOW POWER CONSUMPTION 
— 60pA Typical in Standby 
— 0.2uA Typical in Deep Power Down 


— 20/25mA Typical Operating Consumption 
(Byte/Word) 


=» HIGH SPEED ACCESS TIME: 70ns 
# EXTENDED TEMPERATURE RANGES 


Figure 1. Logic Diagram 


KL» DQ0-Da14 
Table 1. Signal Names M28F410 


M28F420 
A0-A17 Address Inputs 
DQO-DQ7 | Data Input / Outputs 


; Data Input / Outputs. 


DQ15A-1 
E 
BYTE 


Supply Voltage 
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Figure 2A. TSOP Pin Connections Figure 2B. SO Pin Connections 


M28F410 
M28F420 


M28F410 


M28F420 


(Normal) 
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Warning: NC = No Connections, DU = Don’t Use Warning: DU = Don’t Use 


Table 2. Absolute Maximum Ratings ") 


symbol | Ss Parameter = | Sate =| nit 
TA 


Ambient Operating Temperature grade 1 0 to 70 
grade 3 —40 to 125 
grade 6 —40 to 85 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to —2V during transition and for less than 20ns. 
3. Maximum DC voltage on I/O is Vcc + 0.5V, overshoot to 7V allowed for less than 20ns 
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Table 3. Operations 


Read Word VIL VIL Vin 
IH 


Note: X = Vit or Vin, Vep = Veer or Ver 


Table 4. Electronic Signature 


Note: RP = Vin 


DESCRIPTION 


The M28F410 and M28F420 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by 
byte or word. The interface is directly compatible 
with most microprocessors. SO44 and TSOP56 
packages are used. 


Organization 


The organization, as 512K x 8 or 256K x 16, is 
selectable by an external BYTE signal. When 


B 
Data Output | Data Output Data Output 


Organi- : nore A1-A8 & | DQO- | DQ8- | DQ15 
[Sram | cose | oewce |e | 8 |W | Bre vo] ao] AtARS | Bat | Box, 
wage | [flo] om [uve] Bet [om [om | 2 
Word- Don't 
wide ee M28F410 |] Vi | Vic | Vin Vin Vin | Vip Care OF2h 00h 
Code Don't 
M28F420 | Vi | Vir | Vin Vin Vin | Vip rete OFAh OOh 
vem | fu [u fuel w [|v] Ba 
Byte- r] ' 
! Don't ‘ Don't 
Code Don't Don't 
M28F420 | Vi} Ve | Vin | Ve | Vn} Vio} Gare OFAh | Hi-Z ae 


M28F410, M28F420 


Address Input 


‘ Don't 


BYTE is Low and the x8 organization is selected, 
the Data Input/Output signal DQ15 acts as Address 
line A-1 and selects the lower or upper byte of the 
memory word for output on DQO0-DQ7, DQ8-DQ14 
remain high impedance. When BYTE is High the 
memory uses the Address inputs AO-A17 and the 
Data Input/Outputs DQ0-DQ15. Memory control is 
provided by Chip Enable, Output Enable and Write 
Enable inputs. A Reset/Power Down/Boot block 
unlock, tri-level input, places the memory in deep 
power down, normal operation or enables pro- 
gramming and erasure of the Boot block. 
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Table 5. Instructions 


Electronic 
Signature 


CLRS | Status 
Register 


Erase 


Notes: 1. X = Don't Care. 


1st Cycle 


cycles cae] ees porto 
oes a [Operation | Address | Data 


(2) Read 


Block 
Erase Write ODOh 
Resume 


2nd Cycle 


x Status 
Register 


Signature 


Adress ©) Signature 


| x | 40h or 10h | or 10h | Write | | Address Data } Data Input | 


2. the first cycle of the RD, RSR or RSIG instruction is followed by read operations to read memory array, Status Register 
or Electronic Signature codes. Any number of Read cycle can occur after one command cycle. 
3. Signature address bit AO=Vi- will output Manufacturer code. Address bit AO=Vixq will output Device code. Other address bits are 


ignored. 


4. When word organization is used, upper byte is don’t care for command input. 


Table 6. Commands 


[Pepan sep 


Program Set-up 


Blocks 


Erasure of the memories is in blocks. There are 7 
blocks in the memory address space, one Boot 
Block of 16K Bytes or 8K Words, two ’Key Parame- 
ter Blocks’ of 8K Bytes or 4K Words, one ’Main 


Block’ of 96K Bytes or 48K Words, and three ’Main 
Blocks’ of 128K Bytes or 64K Words. The M28F410 
memory has the Boot Block at the top of the mem- 
ory address space (SFFFFh) and the M28F420 
locates the Boot Block starting at the bottom 
(O0000h). Erasure of each block takes typically 1 
second and each block can be programmed and 
erased over 100,000 cycles. 


The Boot Block is hardware protected from acci- 


dental programming or erasure depending on the 


RP signal. Program/Erase commands in the Boot 
Block are executed only when RFP is at 12V. Block 
erasure may be suspended while data is read from 
other blocks of the memory, then resumed. 


Bus Operations 


Six operations can be performed by the appropriate 
bus cycles, Read Byte or Word from the Array, 
Read Electronic Signature, Output Disable, 
Standby, Power Down and Write the Command of 
an Instruction. 


Command Interface 


Commands can be written to a Command Interface 
(C.I.) latch to perform read, programming, erasure 
and to monitor the memory’s status. When power 
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Table 7. Status Register 


P/ECS 


Erase 
Suspend 


Status 


Program 


Status 


Program 
Success 


Vpp Status 


ESS 
=e 
—_ 
— 
Notes: Logic level ’1’ is High, 0’ is Low. 


is first applied, on exit from power down or if Vcc 
falls below VLko, the command interface is reset to 
Read Memory Array. 


Instructions and Commands 


Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec- 
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com- 
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the array, the Electronic 
Signature or the Status Register. 


For added data protection, the instructions for byte 
or word program and block erase consist of two 
commands that are written to the memory and 


Logic ee 
Zz P/E.C. Status 
ve [ow 
Suspended 
In progress or 
Completed 
Erase Status 
Pe [ewes 
4 


Vpp Low, Abort 


a 


M28F410, M28F420 


Indicates the P/E.C. status, check during Program 
or Erase, and on completion before checking bits 
b4 or b5 for Program or Erase Success 


On an Erase Suspend instruction P/ECS and 
ESS bits are set to 1’. ESS bit remains ’1’ until an 
Erase Resume instruction is given. 


ES bit is set to '1’ if P/E.C. has applied the 
maximum number of erase pulses to the block 
without achieving an erase verify. 


PS bit set to 1’ if the P/E.C. has failed to program 
a byte or word. 


VPPS bit is set if the Vpp voltage is below 
VppH(min) when a Program or Erase instruction 
has been executed. 


which start the automatic P/E.C. operation. Byte or 
word programming takes typically 91s, block erase 
typically 1 second. Erasure of a memory block may 
be suspended in order to read data from another 
block and then resumed. A Status Register may be 
read at any time, including during the programming 
or erase cycles, to monitor the progress of the 
operation. 


Power Saving 


The M28F410 and M28F420 have a number of 
power saving features. ACMOS standby mode is 
entered when the Chip Enable E and the Re- 
set/Power Down (RP) signals are at Vcc, when the 
supply current drops to typically 60nA. A deep 
power down mode _is enabled when the Re- 
set/Power Down (RP) signal is at Vss, when the 
supply current drops to typically 0.2uA. The time 
required to awake from the deep power down mode 
is 300ns maximum, with instructions to the C.I. 
recognised after only 210ns. 
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Table 8. AC Measurement Conditions 


Input and Output Timing Ref. Voltages 


Figure 3. AC Testing Input Output Waveform 


SRAM Interface 


3V 


EPROM Interface 


Alo1275 


Table 9. Capacitance™ (Ta = 25 °C, f = 1 MHz) 


symbol 


Input Capacitance 


EPROM Interface Levels 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


Cy = 30pF or 100pF 


Cy. = 30pF for SRAM Interface 
Cy. = 100pF for EPROM Interface 


C,_ includes JIG capacitance Al01276 


Test Condition 


Court Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


DEVICE OPERATION 
Signal Descriptions 


A0Q-A17 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 


A9 Address Input is also used for the Electronic 
Signature Operation. When A9 is raised to 12V the 
Electronic Signature may be read. The AO signal is 
used to read two words or bytes, when AO is Low 
the Manufacturer code is read and when AO is High 
the Device code. When BYTE is Low DQ0-DQ7 
output_the codes and DQ8-DQ15 are don't care, 
when BYTE is High DQ0-DQ7 output the codes 
and DQ8-DQ15 output OOh. 


2 | ae ky SGS-TH 


DQO-DQ7 Data Input/Outputs. The data inputs, a 
byte or the lower byte of a word to be programmed 
or a command to the C.I., are latched when both 
Chip Enable E and Write Enable W are active. The 
data output from the memory Array, the Electronic 
Signature or Status Register is valid when Chip 
Enable E and Output Enable G are active. The 
output is high impedance when the chip is dese- 
lected or the outputs are disabled. 


DQ8-DQ14 and DQ15A-1 Data Input/Outputs. 
These input/outputs are used in the word-wide 
organization. When BYTE is High for the most 
significant byte of the input or output, functioning 
as described for DQ0-DQ7 above. When BYTE is 
Low, DQ8-DQ14 are high impedance, DQ15A-1 is 
the Address A-1 input. 
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Table 10. DC Characteristics 
(Ta =0 to 70°C; Voc = 5Vt10% or 5V+5% ; Vpp = 12V+5%) 


[Symbot| Parameter |_—__TestConattion | in |_Max _| Unit | 
| lu | nputLeakage Curent | vs VnisVoo | || A 
| wo | OutputLeakage Curent | Vs VoursVeo || sta 
[loot | Supply Current (Read Bytewide) TTL | E=Vuf=t0MHz,loursoma | | 50 _| ma | 
Ico 9) E = Vn, f = 10MHz, lout = OMA 55 
E = Ves, f = 10MHz, lout = OmA 45 
ide) 
( 


50 mA 


loc 9) - 
aulee Current (Read Word-wide E = Veg, f = 10MHz, lout = OMA 


Supply Current (Standby) TTL E = Vin, RP = Vin 
E 


Supply Current (Standby) CMOS 


3 


EISIZ (IZ IE] ES IE 132/323 /3 /3 /E = So fs 


locr © 
100 


BYTE = Vcc + 0.2V or Ves 


) 


) 
50 


loce 


30 
10 
200 


(3) 
loca 
(2) 


| 2 
CC5 


+10 


) 
TnputtowVotage PC 
Tnputtih votage —SSSSC*idSOSSCSCS~i 


Output High Voltage lon = -2.5mA : 
VPPL Program Voltage (Normal operation) 


Program Voltage (Program or Erase 
ee ie 


Vio__| AS Voltage (Electronic Signature) | | tT 
| lio | Aa Current (Electronic Signature) | A= || 800 | 


Supply Voltage (Erase and Program 
lock-out) e ¥ 


Input Voltage (RP, Boot unlock) Boot block Program or Erase 


Notes: 1. Automatic Power Saving reduces Icc to < 8mA typical in static operation. 
2. Current increases to Icc + Iccs during a read operation. 
3. CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vit. 


5 
30 
40 
30 

200 


lcc3 
Vit 
Vin 
VoL 0.45 
Vou 


= nh ne 
aN = on 
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Table 11. DC Characteristics 
(Ta =—40 to 85°C; Voc = 5V£10% or 5Vt5% ; Vpp = 12V+5%) 


[symbot | ___Parameter————=«'~~—TeatCondtion | Win 
Se 
Tio [oupetteatage cure iY ov sVaur Veo) 
Piet [somo rmanreatar | Ev tntn zt | 

— 


TTL E 
Supply Current (Read Word-wide) TTL E = Vit, f = 10MHz, lout = OMA 


ne Supply Current (Read Byte-wide) CMOS | E = Vss, f = 10MHz, lour = OMA 
loc *" = 
Bune Current (Read Word-wide) E = Ves, f = 10MHZz, lour = OMA || 65 | ma 
Supply Current (Standby) TTL E = Vin, AP = Vin Ft | ma 


loc1 . 
Supply Current (Standby) CMOS + 0. 100 nA 
BYTE = Vcc + 0.2V or Vss 


| toce | Supply Current (PowerDown) | AP=Vsszo2v | || HA 
) ton | Sumner ren ye-nie\ __Sfeponen npg —_/__s2 tak 
Program Current (Read or Standby) 


pte | 

tees Sindy Leakage Current (Read or 
Program Current (Erase) 
Program Current (Erase Suspend) 
TiputtowVotage SS SC«*di 


30 
10 
200 
+15 
5 
30 
40 
30 
200 


< 


EIS ISIS IE] SG (GE y3/3 4/3 


cc + 0.5 


0.45 


| vn | inputHighVotage | 


V Program Voltage (Program or Erase 
PPH | operations) 
AQVoliage (Electronic Signature) | 
) 
HH 


1 


2.6 
; 13 
|_| A9 Current (Electronic Signature A9 = Vip 500 


Supply Voltage (Erase and Program 
lock-out) 
Input Voltage (RP, Boot unlock) - Boot block Program or Erase 11.4 13 


Notes: 1. Automatic Power Saving reduces Icc to < 8mA typical in static operation. 
2. Current increases to Icc + Iccs during a read operation. 
3. CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vit. 


—_ —_ 
N 
NO = ae NO 


8/37 “ 
—=________________. ky 388cTHOMSON 
930 


M28F410, M28F420 


Table 12. DC Characteristics 
(Ta = —40 to 125°C; Voc = 5V+10% or 5V+5% ; Vpp = 12Vt5%) 


| Symbol | Parameter, | TestCondition | Min | _ Max _| 
| lu | imputLeakage Curent | VS WwsVoo | | 
| to | OutputLeakage Curent |v VoursVoo || tO | pA 
Supply Current (Read Byte-wide) TTL | E=Vu,f=10MHz,lour=0mA | | 65 | mA 
[too | Supply Current (Read Word-wide) TTL_| E=Vi.t=10MHz,lour=oma | | 70 | mA | 
Supply Current (Read Byte-wide) CMOS | E = Vss, f = 10MHz, lour = OMA | | go | ma 


log (129) 
ey Current (Read Word-wide) E = Vss, f = 10MHz, lour = OMA fi fom 


MOS 
Supply Current (Standby) TTL E = Vin, RP = Vin cee earn | 


loci 8) Ee Voc + 0.2V, 
Supply Current (Standby) CMOS RP = Vcc + 0.2V, 130 
BYTE = Vcc + 0.2V or Vss 


LA 
| lece® | Supply Current (Power Down) | =Vssz0.2v | uA 
[SUD Curen Pepan yews) | Gye peyan noses | 

supply Curent Program Warde) | Word program in pogrss | 
lcce_| Supply Current Erase) | Eraseinprogress || 0 
cos 


Program Leakage Current (Read or 


hoes 
= 
lnre_| Program Current (PowerDown) | AP =Vsszozv | | 
ee 
a 
Lo 
eal 


[Unit 


EE 
> |S 


=. 
> 


> 


a 
om] 
= 13/3 [3 e |e 13/3 [3 
5 [3/3/15 | 5 [> |2|2|2 (2 (5 


Tnpsttowvotage | SSSS~*id as | ow 
Tnpatigh vatage——SSSS*dSSSCSCSC~S*~wd | ee wc | 
[outpttow otage——SSC~*~*dCSC*“‘*‘i CPSs | 
vor [outputigh vtage ——~SSC*dCSCS~Cw amie | 


ees fk io ee 
Program Voltage (Program or Erase 
operations) a Ve : 
AQ Voltage (Electronic Signature) | || 
| tio | Ag Current (Electronic Signature) | == AS= Vio =| S| 500A 


Supply Voltage (Erase and Program 
lock-out : : 


Input Voltage (RP, Boot unlock) Boot block Program or Erase 


Notes: 1. Automatic Power Saving reduces Icc to < 8mA typical in static operation. 
2. Current increases to Icc + Iccs during a read operation. 
3. CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vit. 


Vit 
Vin 
VoL 
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Table 13. Read AC Characteristics 
(Ta = 0 to 70°C or —40 to 85°C; Vpp = 12V+ 1 


a ee /20 
ee a 
ee aaa! Voo = 5V + 10% 
eg Interface Interface Interface 
| max | min | Max | Min | 


Address Valid to 
Address Valid to 
Output Valid Plat tay tat 
Power Down High 
to Output Valid Tal iat tal lee 
(2) Chip Enable Low to 
= 
(3) Chip Enable Low to 
Output Valid s hi a 
t 2) 1 ¢ Output Enable Low 
os OlZ | to Output Transition 
(3) Output Enable Low 
'eLav to Output Valid 35 a a 50 
(2) Chip Enable High 
to Output Transition 
(2) Chip Enable High 
to Output Hi-Z zs si = zy 
(2) Output Enable High 
to Output Transition ns 
t = Output Enable High 
craz ' OF {to Output Hi-Z 
t (2) Address Transition 
re to Output Transition 
Notes: 1. See Figure 3 and Table 8 for timing measurements. 


2. Sampled only, not 100% tested. 
3. G may be delayed by up to tetov - tatav after the falling edge of E without increasing tetov. 


BD 
— 
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Table 14. Read AC Characteristics “ 
(Ta =—40 to 125°C; Vpp = 12V + er are 


ee 
ae 
cae Interface Interface Interface 
ae tae ee 


t Address Valid to 400 
oon Next Address Valid 
Address Valid to 
Output Valid Piet tal ta tale 
Power Down High 
to Output Valid Ff o | fom | | am | | ato | os 
(2) Chip Enable Low to 
Output Transition We 
(3) Chip Enable Low to 
Output Valid a i 
t 2 | 4 Output Enable Low 
on Ol | to Output Transition 
(3) Output Enable Low 
Htewav® | toe to Output Valid “0 45 90 98 he 
(2) Chip Enable High 
to Output Transition ile 
(2) Chip Enable High 
to Output Hi-Z 2 ie os = 
(2) Output Enable High 
to Output Transition i 
(2) Output Enable High 
to Output Hi-Z * a - 
t (2) | 4 Address Transition es 
one” OH | to Output Transition 
Notes: 1. See Figure 3 and Table 8 for timing measurements 


2. Sampled only, not 100% tested. 
3. G may be delayed by up to tetav - tetav after the falling edge of E without i increasing teLav. 
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Figure 5. Read Mode AC Waveforms 


YBIH = (M) BIGeUZ aA 29}ON 


GLecloiv 


Qa 1aVNa ATVEVNA diHO ANV AGGNVLS GNV 
———  Adanvls —————__»-—__ I VA Viva ————»<—— SLNd LNO —»<— CIIVA SSSYCQV —»e— dfN-YAMOd —>} 


SLOd-00G 


LLW-OV ‘I-V 
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Table 15. BYTE AC Characteristics “) 
(Ta = 0 to 70°C or —40 to 85°C; Vpp = 12V + oe 


a 
Symbol | = Parameter | Wc = 5V£5% | Voc =5V+10% | Vcc =5V+10% | Voc =5V 410% 
SRAM EPROM EPROM EPROM 
Interface interface Interface Interface 


t lip Enable Low 5 5 
Etel : iE Low 
lip Enable Low 
gimme | ts | ote | of es [ots | 
2) 


( = 70 100 120 
BYTE High to 
Output Valid | fm] fw | | to ff to | ne 
BYTE Low to 


Notes: 1. Sampled only, not 100% tested. 
2. It is equal to tavav when measured from DQ15A-1 valid. 


ee 16. BYTE AC Characteristics ™ 
= —40 to 125°C; Vpp = 12V+ an" a 


ps ewrato20 0/20 
Symbol | Parameter | Voc = 5V5% | Voc=SV+10% | Voc=5V+10% | Voc =5V+10% 
SRAM EPROM EPROM EPROM 
Par ra fare Interface a ae 


t lip Enable Low 
Stee : eae Low 
Chip Enable Low 
to BYTE High ETE E TTT 


t BYTE Low to 
Lav © Output Valid 


BYTE High to 

Output Valid eee tet tale 
BYTE Low to 

Output Hi-Z | fm} fs} fo] fe] os | 


Notes: 1. Sampled only, not 100% tested. 
2. It is equal to tavay when measured from DQ15A-1 valid. 
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Figure 6. BYTE Mode AC Waveforms, BYTE Low to High 


DQ0-DAa14 : VALID DQ0-DQ7 K VALID DQ0-DQ14 
DaIsA-1 VALID A-1 VALID DQ15 


<¢—_—_—____——. BYTE READ ———————— WORD BYTE <— WORD READ —> 
TRANSITION 


Al01282 


Note: G_Low, W= High, other timings as Read Mode AC waveforms. 


Figure 7. BYTE Mode AC Waveforms, BYTE High to Low 


BYTE 
tBLQV 


tBLQZ 
DQ15A-1 ( (VALID Da15 VALID A-1 


i<¢—————— WORD READ og WORD/BYTE —— BYTE READ —> 
TRANSITION 


DQ0-DQ14 : € VALID DQ0-DQ14 ae VALID DQ0-DQ7 


Hi-Z 


Al01283B 


Note: G Low, W= High, other timings as Read Mode AC waveforms. 
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Table 17A. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C or —40 to 85°C; Vpp = {2V + 5%) 


| mo] 

= alas 
SRAM EPROM 
Interface Interface 


vin [wax | win [tex 
iow [we [wacom —Ss—‘i i | Pl 
man [ts [Pover Down Hightowiieerabotow [2 | | 2 | [me 
mane | tr [Wit nate Lowio ite Erabenignh | so | | so | | vw 
Ton | toe [Data aide witeEnabiorign dt so | go 
woe | tow [Wit nate gh ota Tansion ‘fo | [0 | | ms 
won | tn [Wit nate High o Grip Enabiorign | vo | | of | 
ee 
a ee 


(5) Power Down VHH (Boot Block Unlock) to Write 
[PHHWH 'PHS | Enable High 


eS a or 
| tune | tw [White Enable Highto Address Transition | to | | 10 | 


twHovi 23) Write Enable High to Output Valid (Word/Byte 
Program) 
(2) Write Eee) High to Output Valid (Parameter 
(2) Write Enable High to Output Valid (Main Block ‘ 
Erase) se 


Output Valid to Reset/Power Down High eae ae 
[town | [ResovPowerDownHigh to Boot Block Retock | | 100 | | 100 | ns 


Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 = '1’. 
3. For Program or Erase of the Boot Block RP must be at Vin. 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 


tWHaV4 
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Table 17B. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C or —40 to 85°C; Vpp = 12V + 5%) 


} M28F410/420 / 420 
Symbol Parameter Voc =5V 410% | Voc = 5V+10% 
eS EPROM 
eS Interface 


two | Write lWriteCycleTme == = ssid Time | too | | t2o | ons | 
ic (a ena en 
cn | ts fepenao Lowe weBatoiow | a | 1 0 4 
Tan | awe [Wt Enable Low to We Enabio igh |_60_ 

tows | tos [Data valstowto EnabeHign | 60 
won | tox [We Enable Higho Data Transion | 0 
| twnen | ton [Write Enable High to Chip Enable High | 10 
[wan [tw [te Enabe High to Wie Enable Low | 40 
| tan | tas [Address Valid to Write EnableHign | 60 | 


od 
bod 
ad 
| 
an: 
Ca 
auto = VHH (Boot Block Unlock) to Write Emme a 
pt se 


a) 
n 


Vpp High to Write Enable High 
| twnax | tan Write Enable High to Address Transition 


t (2, 3) Write Enable High to Output Valid (Word/Byte 
way) Program) 
t (2, 3) Write Enable High to Output Valid (Boot Block 
WHQV2 Erase) 
(2) Write Enable High to Output Valid (Parameter 
fimo? | Block Erase) ie 


” 


sec 
sec 
fs Medeor ca High to Output Valid (Main Block wae 


tPHH |Output Valid to Reset/Power Down High Valid to Reset/Power Down High 
sae Output Valid to Vpp Low 


tenon) | Reset/Power Down High to Boot Block Relock 


Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 = '1’. 


— = 


3. For Program or Erase of the Boot Block RP must be at Vin. 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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Table 18A. Write AC Characteristics, Write Enable Controlled ™ 
(Ta = —40 to 125°C; Vpp = 12V + 5%) 


M28F410 / 20 
syne PerAMeter Voc = 5V+5% | Vcc = 5V + 10% 
SRAM EPROM 
Interface Interface 


iin [tox [in | toe 
a 
man | ts [Poner Down HightowiteEnsbotow | a0 || a0 [| 
tem | ts [ep enatiotowio wie crabotow | 0 | [0 | | 
wane [tr [We Enable wie Wit nebo [so | [wo | | 
Ton | ts [Data Veto wie Enabiorign «dt so | | wo Pe 
woe | ton [We Enable Hight DateTarsin +o : 

Tso 

Tso 


JS 
n 


— 
oO 
n 


pao 
no 


(5) Power Down VHH (Boot Block Unlock) to Write 
tPHHWH tpHs Enable High 100 


tves | Vpp High to Write Enable High 
(2, 3) Write Enable High to Output Valid (Word/Byte 
Program) 
t (2, 3) Write Enable High to Output Valid (Boot Block 
WHQV2 Erase) 
(2) Write Enable High to Output Valid (Parameter 
fama | Block Erase) 


oO 
Ww 


- : 
a) 


t (2) Write Enable High to Output Valid (Main Block 
WHOV4 Erase) 


Output Valid to Reset/Power Down High 
tame OF | ___ Notiput Vala ss Vee aw 
tpupr ‘ °) 4 Reset/Power Down High to Boot Block Relock 


Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 = ‘1’. 
3. For Program or Erase of the Boot Block RP must be at Vuu. 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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Table 18B. Write AC Characteristics, Write Enable Controlled “) 
(Ta =—40 to 125°C; Vpp = 12V + 5%) 


M28F410 / 420 
-120 
Symbol : Parameter Veo = 5V+10% | Voc = 5V+10% 
EPROM EPROM 
Interface Interface 
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Write Enable High to Output Valid (Word/Byte 7 
Program) 


t Write Enable High to Output Valid (Boot Block 
WHQV2 Erase) 


t (2) Write Enable High to Output Valid (Parameter 
mGNS Block Erase) 


(2) Write Enable High to Output Valid (Main Block 
twHava Erase) 
Output Valid to Reset/Power Down High 
wack. lompnvaiaine ton 
tear >) i Reset/Power Down High to Boot Block Relock 


Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 = '1’. 
3. For Program or Erase of the Boot Block RP must be at Vin. 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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Note: Word-wide Address Data shown, for Byte-wide DQ15 becomes A-1. Command Input and Status Register Read output is on DQO-DQ7 only. 
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Table 19A. Write AC Characteristics, Chip Enable Controlled “) 
(Ta = 0 to 70°C or -40 to 85°C; Vpp = 12V + 5%) 


M28F410 / 20 
Symbol Parameter Voc = 5Vt5% | Voc =5V+10% 
SRAM EPROM 
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Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 ='1’. 
3. For Program or Erase of the Boot Block RP must be at Vin. 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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Table 19B. Write AC Characteristics, Chip Enable Controlled 
(Ta = 0 to 70°C or —40 to 85°C; Vpp = 1OV + 5%) 


M28F410 / 420 
Symbol Parameter 
Interface Interface 
te ft esas 
| | eo | 
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t (2, 3) Chip Enable High to Output Valid (Word/Byte 
EO) Program) 
t (2, 3) Chip Enable High to Output Valid (Boot Block 
EHQV2 Erase) 
t Chip Enable High to Output Valid (Parameter 
EHave © Block Erase) 
t Chip Enable High to Output Valid (Main Block 
enava @ Erase) 


Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 ='1’. 
3. For Program or Erase of the Boot Block RP must be at Voy 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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Table 20A. Write AC Characteristics, Chip Enable Controlled “) 
(Ta = —40 to 125°C; Vpp = 12V+5% 
Ss 
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(5) Power Down VHH (Boot Block Unlock) to Chip 
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Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 = '1’. 
3. For Program or Erase of the Boot Block RP must be at Vuu. 
4. Time required for Relocking the Boot Block. . 
5. Sampled only, not 100% tested. 
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Table 20B. Write AC Characteristics, Chip Enable Controlled 
(Ta = —40 to 125°C; Vpp = 12V + 5%) 


M28F410 / 420 
Symbol Parameter Voc = 5V+10% | Voc=5V+10% 
EPROM EPROM 
Interface Interface 
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Notes: 1. See Figure 3 and Table 8 for timing measurements 
2. Time is measured to Status Register Read giving bit b7 = '1’. 
3. For Program or Erase of the Boot Block RP must be at Vuu. 
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4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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Table 21. Word/Byte Program, Erase Times 
(Ta = 0 to 70°C; Voc = 5V + 10% or 5V + 5%) 


Parameter 


M28F410, M28F420 


Test Conditions Besenyiaee 


Vpp = 12V +5% 


Vpp = 12V 


Vpp = 12V +5% 


Main Block Erase 


Table 22. Word/Byte Program, Erase Times 


+5% 


Ver=tavis% | 


(Ta =—40 to 85°C or —40 to 125°C; Voc = 5V + 10% or 5V + 5%) 


DEVICE OPERATION (cont'd) 


E Chip Enable. The Chip Enable activates the 
memory control logic, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reduces the power consumption to the standby 
level. E can also be used to control writing to the 
command register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 


RP Reset/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 


When RP is High (up to 6.5V maximum) the Boot 
Block is locked_and cannot be programmed or 
erased. When FP is above 11.4V the Boot Block is 
unlocked for programming or erasure. With RP Low 
the memory is in deep power down, and if RP is 
within Vss+0.2V the lowest supply current is ab- 
sorbed. 


G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 
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W Write Enable. It controls writing to the Com- 
mand Register and Input Address and Data 
latches. Both Addresses and Data Inputs are 
latched on the rising edge of W. 


BYTE Byte/Word Organization Select. This input 
selects either byte-wide or word-wide organization 
of the memory. When BYTE is Low the memory is 
organized x8 or byte-wide and data input/output 
uses DQO-DQ7 while A-1 acts as the additional, 
LSB, of the memory address that multiplexes the 
upper or lower byte. In the byte-wide organization 
DQ8-DQ14 are high impedance. When BYTE is 
High the memory is organized x16 and data in- 
put/output uses DQ0-DQ15 with the memory ad- 
dressed by AO-A17. 


Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 


Vpp +10% tolerance option is provided for applica- 
tion requiring maximum 100 write and erase cycles. 


Vcc Supply Voltage. It is the main circuit supply. 


Vss Ground. It is the reference for all voltage 
measurements. 
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Figure 10. Memory Map, Word-wide Addresses 


M28F410 TOP BOOT BLOCK 


A0-A17 Word Wide 


3FFFFh 
8K BOOT BLOCK 
3E000h 
4K PARAMETER BLOCK 
3D000h 
4K PARAMETER BLOCK 
3C000h 


3BFFFh 
30000h 
2FFFFh 
20000h 
{FFFFh 
10000h 
OFFFFh 
64K MAIN BLOCK 
00000h 


Memory Blocks 


The memory blocks of the M28F410 and M28F420 
are shown in Figure 10. The difference between the 
two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 


Each block of the memory can be erased sepa- 
rately, but only by one block at a time. The erase 
operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. 


Programming and erasure of the memory is dis- 
abled when the program supply is at VppL. For 
successful programming and erasure the program 
supply must be at Vppx. 


The Boot Block provides additional hardware secu- 
rity by use of the RP signal which must be at VHH 
before any program or erase operation will be 
executed by the P/E.C. on the Boot Block. 
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M28F420 BOTTOM BOOT BLOCK 


A0-A17 Word Wide 


3FFFFh 

64K MAIN BLOCK 
30000h 
2FFFFh 

64K MAIN BLOCK 
20000h 
ye j_ s4eANaL0cK 

64K MAIN BLOCK 
10000h 
OFFFFh 
04000h 
O3FFFh 
03000h 
O2FFFh 

4K PARAMETER BLOCK 

02000h 
O1FFFh 

8K BOOT BLOCK 
00000h 
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Operations 


Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down, and 
Electronic Signature Read. They are shown in Ta- 
ble 3. 


Read. Read operations are used to output the 
contents of the Memory Array, the Status Register 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power contro! and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. A read operation will output either a byte 
or a word depending on the BYTE signal level. 
When BYTE is Low the output byte is on DQ0-DQ7, 
DQ8-DQ14 are Hi-Z and A-1 is an additional ad- 
dress input. When BYTE is High the output word is 
on DQ0-DQ15. 


The data read depends on the previous command 
written to the memory (see instructions RD, RSR 
and RSIG). 
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Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmed. A write operation is initiated when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
and Addresses are latched on the rising edge of W 
or E. As for the Read operation, when BYTE is Low 
a byte is input, DQ8-DQ14 are ‘don’t care’ and A-1 
is an additional address. When BYTE is High a 
word is input. 


Output Disable. The data outputs are high imped- 
ance when the Output Enable G is High with Write 
Enable W High. 


Standby. The memory is in standby when the Chip 
Enable E is High. The power consumption is re- 
duced to the standby level and the outputs are high 
impedance, independent of the Output Enable G 
or Write Enable W inputs. 


Power Down. The memory is in Power Down when 
FP is low. The power consumption is reduced to 
the Power Down level, and Outputs are in high 
impedance, independant of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 


Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS- 
THOMSON is 20h, and the device codes are OF2h 
for the M28F410 (Top Boot Block) and OFAh for the 
M28F420 (Bottom Boot Block). These codes allow 
programming equipment or applications to auto- 
matically match their interface to the characteristics 
of the particular manufacturer’s product. 


The Electronic Signature is output by a Read Array 
operation when the voltage applied to AQ is at Vip, 
the manufacturer code is output when the Address 
input AO is Low and the device code when this input 
is High. Other Address inputs are ignored. The 
codes are output on DQ0-DQ7. When the BYTE 
signal is High the outputs DQ8-DQ15 output 00h, 
when Low these outputs are high impedance and 
Address input A-1 is ignored. 


The Electronic Signature can also be read, without 
raising AQ to Vip, after giving the memory the 
instruction RSIG (see below). 


Instructions and Commands 


The memories include a Command Interface (C.|.) 
which latches commands written to the memory. 
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Instructions are made up from one or more com- 
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro- 
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write 
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 


A Status Register indicates the P/E.C. status 
Ready or Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 


The P/E.C. automatically sets bits b3 to b7 and 
clears bit b6 & b7. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b7 is shown in Table 7. Bits bO to b2 are 
reserved for future use (and should be masked out 
during status checks). 


Read (RD) instruction. The Read instruction con- 
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content and output a byte 
or word depending on the level of the BYTE input. 


Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con- 
troller is active. It consists of one write operation 
giving the command 70h. Subsequent Read opera- 
tions output the contents of the Status Register. 
The contents of the status register are latched on 
the falling edge of E or G signals, and can be read 
until E or G returns to its initial high level. Either E 
or G must be toggled to Vin to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con- 
tents of the Status Register. 


Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AO is Low, and the 
device code, OF2h for the M28F410 or OFAh for the 
M28F420, when AO is High. 
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Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 
Erase Set-up command 20h. The second com- 
mand is the Erase Confirm command ODOh. During 
the input of the second command an address of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis- 
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 


During the execution of the erase by the P/E.C., the 
memory accepts only the RSR (Read Status Reg- 
ister) and ES (Erase Suspend) instructions. Status 
Register bit b7 returns ’0’ while the erasure is in 
progress and ‘1’ when it has completed. After com- 
pletion the Status Register bit b5 returns ’1’ if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg- 
ister bit b3 returns ’1’ if Vpp does not remain at VppH 
level when the erasure is attempted and/or proced- 
ing. 

Vpp must be at VppH when erasing, erase should 
not be attempted when Vpp < Vppu as the results 
will be uncertain. If Vpp falls below VppH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (CLRS). 


The Boot Block can only be erased when FP is also 
at VHH. 


Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 10h). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro- 
gramming has started. 


Memory programming is only made by writing ’0’ in 
place of ’1’ in a byte or word. 


During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b7 returns ’0’ while the programming is in progress 
and ’1’ when it has completed. After completion the 
Status register bit b4 returns ’1’ if there has beena 
Program Failure. Status Register bit b3 returns a 
‘1’ if Vpp does not remain at VppyH when program- 
ming is attempted and/or during programming. 


Vpp must be at VppH when programming, program- 
ming should not be attempted when Vpp < VppH 
as the results will be uncertain. Programming 
aborts if Vpp drops below VppH or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 
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The Boot Block can only be programmed when RP 
is at VHH. 


Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to ’1’ by 
the P/E.C., to 0’. Its use is necessary before any 
new operation when an error has been detected. 


Erase Suspend (ES) instruction. The Erase op- 
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = ’1’, or whether the 
P/E.C. cycle was the last and the erase is com- 
pleted, b6 = ’0’. 


During the suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Read operations 
initially output the status register while erase is 
suspended but, following a Read instruction, data 
from other blocks of the memory can be read. Vpp 
must be maintained at VepH while erase is sus- 
pended. If Vpp does not remain at VppH or the RP 
signal goes Low while erase is suspended then 
erase is aborted while bits b5 and b3 of the status 
register are set. Erase operation must be repeated 
after having cleared the status register, to be cer- 
tain to erase the block. 


Erase Resume (ER) instruction. If an Erase Sus- 
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re- 
sumed. 


The suggested flow charts for programs that use 
the programming, erasure and erase suspend/re- 
sume features of the memories are shown in Figure 
11 to Figure 13. 


Programming. The memory can be programmed 
byte-by-byte (or word-by-word in x16 organization). 
The Program Supply voltage Vpp must be applied 
before program instructions are given, and if the 
programming is in the Boot Block, RP must also be 
raised to Vuy to unlock the Boot Block. The Pro- 
gram Supply voltage may be applied continuously 
during programming. 


The program sequence is started by writing a Pro- 
gram Set-up command (40h) to the Command 
Interface, this is followed by writing the address and 
data byte or word to the memory. The Pro- 
gram/Erase Controller automatically starts and per- 
forms the programming after the second write 
operation, providing that the Vpp voltage (and RP 
voltage if programming the Boot Block) are correct. 
During the programming the memory status is 
checked by reading the status register bit b7 which 
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shows the status of the P/E.C. Bit b7 =’1’ indicates 


that programming is completed. 


A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 


Erase. The memory can be erased by blocks. The 
Program Supply voltage Vpp must be applied be- 
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). 


The Program/Erase Controller automatically starts 
and performs the block erase, providing the Vpp 
voltage (and the RP voltage if the erase is of the 
Boot Block) is correct. During the erase the memory 
status is checked by reading the status register bit 
b7 which shows the status of the P/E.C. Bit b7 = 
1’ indicates that erase is completed. 


A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 


Reset. Note that after any program or erase in- 
struction has completed with an error indication or 
after any Vpp transitions down to Vpp_ the Com- 
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 


Automatic Power Saving 


The M28F410 and M28F420 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 


kyy SESctionoses 
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delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
25mA (CMOS inputs, word-wide organization) to 
less than 2mA. 


Power Down 


The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically 0.2uA and the program 
current to typically 0.1p1A. If RP is taken low during 
a memory read operation then the memory is de- 
selected and the outputs become high impedance. 
lf RP is taken low during a program or erase 
sequence then it is aborted and the memory con- 
tent is no longer valid. 


Recovery from deep power down requires 300ns 
to a memory read operation, or 210ns to a com- 
mand write. On return from power down the status 
register is cleared to 00h. 


Power Up 


The Supply voltage Vcc and the Program Supply 
voltage Vpp can be applied in any order. The mem- 
ory Command Interface is reset on power up to 
Read Memory Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
be taken to avoid writes to the memory when Vcc 
is above Viko and Vpp powers up first. Writes can 
be inhibited by driving either E or W to Vin. The 
memory is disabled until RP is up to Vin. 


Supply Rails 


Normal precautions must be taken for supply volt- 
age decoupling, each device in a system should 
have the Vcc and Vpp rails decoupled with a 0.1pF 
capacitor close to the Vcc and Vss pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 
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Figure 11. Program Flow-chart and Pseudo Code 


Write 40h PG instruction: 

Command — write 40h command 
— write Address & Data 
(memory enters read status 


Write Address state after the PG instruction) 
& Data 


do: 
— read status register 
(E or G must be toggled) 


while b7 = 1 


Vpp Low If b3 = 0, Vpp low error: 
Error (1, 2) — error handler 
Program If b4 = 0, Program error: 
Error (1, 2) — error handler 


Al01278 


Notes: 1. Status check of b3 (Vep Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2. If a Vpp Low or Program Erase is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 
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Figure 12. Erase Flow-chart and Pseudo Code 


Write 20h EE instruction: 
Command — write 20h command 


~— write Block Address 
(A12-A17) & command ODOh 


Write Block Address Suspend (memory enters read status 
& ODOh Command Loop State after the EE instruction) 


Read Status do: 
Register — read status register 
(E or G must be toggled) 
if EE instruction given execute 
suspend erase loop 


while b7 = 1 


Vpp Low lf b3 = 0, Vpp low error: 
Error (1) — error handler 


NO 
NO Command lf b4, bS5 = 0, Command Sequence error: 
Sequence Error — error handler 


Erase If b5 = 0, Erase error: 
Error (1) — error handler 


Al01279 


Note: 1. If Vpp Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 
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Figure 13. Erase Suspend & Resume Flow-chart and Pseudo Code 


Write OBOh ES instruction: 
Command — write OBOh command 


(memory enters read register 
State after the ES instruction) 


Read Status do: 
"Register — read status register 
(E or G must be toggled) 
while b7 = 1 
Erase If b6 = 0, Erase completed 
Complete (at this point the memory wich 
accept only the RD or ER instruction) 
ES 
Write OFFh RD instruction: 
Command — write OFFh command 


— one o more data reads 
from another block 
Read data from 
another block 


Write ODOh ER instruction: 
Command — write OD0h command 
to resume erasure 


aio1z80 
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Figure 14. Command Interface and Program Erase Controller Flow-diagram (a) 


WAIT FOR 
COMMAND 
WRITE (1) 
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Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vec falls below Vixo, the Command Interface defaults to Read Array mode. 
2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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Figure 15. Command Interface and Program Erase Controller Flow-diagram (b) 


(READ STATUS) 


READ 
STATUS 


(ERASE RESUME) 
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Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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ORDERING INFORMATION SCHEME 


Example: M28F410 -80 X N 
Array Org. Temp. Range Range 
F 5V 1 Top Boot 0 to 70°C og Tape & Reel 
2 Bottom Boot 3 40 to 125°C een 
6 -40to 85°C 


Power Supplies 


70ns blank Vcc+ 10%, M S044 
-80 80ns eae N  TSOPS56 
X Vect 5%, 14 x 20mm 
-90 90ns Vpp + 5% 
-100 100ns 
-120 120ns 


For a list of available options (Vcc Range, Array Organisation, Speed, etc...) refer to the current Memory 
Shortform catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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TSOP56 - 56 lead Plastic Thin Small Outline, 14 x 20mm 


TSOP56 


Drawing is out of scale 
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$044 - 44 lead Plastic Small Outline, 525 mils body width 


Drawing is out of scale 
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ISTA 3GS-THOMSON M28V410 


MICROELECTRONICS M28V420 
LOW VOLTAGE 

4 Megabit (x8 or x16, Block Erase) FLASH MEMORY 
PRODUCT PREVIEW 


= DUAL x8 and x16 ORGANIZATION 


# SMALL SIZE PLASTIC PACKAGES TSOP56 
and S044 


= MEMORY ERASE in BLOCKS 


— One 16K Byte or 8K Word Boot Block (top or 
bottom location) with hardware write and 
erase protection 


— Two 8K Byte or 4K Word Key Parameter 


Blocks 
P56 (N 
— One 96K Byte or 48K Word Main Block ree Pan 


— Three 128K Byte or 64K Word Main Blocks 
# 3.3V +0.3V SUPPLY VOLTAGE 
m 12V+10% or 5% PROGRAMMING VOLTAGE 
10,000 PROGRAM/ERASE CYCLES 
PROGRAM/ERASE CONTROLLER 
AUTOMATIC STATIC MODE 
LOW POWER CONSUMPTION 
— 2mA Typical in Static Operation 
— 55u1A Typical in Standby 
— 0.2uA Typical in Deep Power Down 


— 15/20mA Typical Operating Consumption 
(Byte/Word) 


s HIGH SPEED ACCESS TIME: 120ns 
=» EXTENDED TEMPERATURE RANGES 


Figure 1. Logic Diagram 


DQ15A-1 


Ki» DQ0-DQ14 
Table 1. Signal Names M28V410 


M28V420 
A0-A17 Address Inputs 


DQO0-DQ7 | Data Input / Outputs 


Bau Data Input / Outputs 


DQ15A-1 
E 
BYTE 


December 1994 1/26 


This Is preliminary information on a new product now tn development. Details are subject to change without notice 


Al01408 


O]) S|; @Ijm 
m 


Vpp 
Voc 
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Figure 2A. TSOP Pin Connections Figure 2B. SO Pin Connections 


M28V410 4 M28V410 


M28V420 M28V420 
(Normal) 


Al01410 
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Warning: NC = No Connections, DU = Don’t Use Warning: DU = Don’t Use 


Table 2. Absolute Maximum Ratings “) 


symbol | Parameter = | ~V~] nit 
TA 


Ambient Operating Temperature grade 1 0 to 70 
grade 3 —40 to 125 
grade 6 —40 to 85 


ce ai 
Vap @) 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated tn the Operating sections of this specification is not implied Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to —2V during transition and for less than 20ns. 
3 Maximum DC voltage on I/O is Vcc + 0.5V, overshoot to 7V allowed for less than 20ns 
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Table 3. Operations 


Note: X = Vitor Vin, Vep = Vepc or Very 


Table 4. Electronic Signature 


Note: RP = Vin 


DESCRIPTION 


The M28V410 and M28V420 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by 
byte or word. The interface is directly compatible 
with most microprocessors. SO44 and TSOP56 
packages are used. 


Organization 


The organization, as 512K x 8 or 256K x 16, is 
selectable by an external BYTE signal. When 


w |W [BYTE | vao-var | vas-paia | _oawat 
[ver | ver | wate Ouput| bata ust | Data Ona 
[ve ve | aeons | He 
[nc [a ons [oa | sano 
ve [aang [2 
Cx [wz [4 


Organi- : a.) oa A1-A8 & | DQO- | DQ8- | DQ15 

Messe | [w[ve|wn| ve [ve |vo| ae | am | oom | 
Word- ; 
wide mzevaio | Vi | MEY VIR vy | VIH | VID] Don't oF3h | ooh 

Device Care 

Code 

oe Don't 
Byte- 
VIL | VIH VIH | VID Don't Don’t 
wie Device fom lsf=fo = lel 8 To ae 
Code 
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Address Input 


Address Input 


Don’t 


BYTE is Low and the x8 organization is selected, 
the Data Input/Output signal DQ15 acts as Address 
line A-1 and selects the lower or upper byte of the 
memory word for output on DQ0-DQ7, DQ8-DQ14 
remain high impedance. When BYTE is High the 
memory uses the Address inputs AO-A17 and the 
Data Input/Outputs DQ0-DQ15. Memory control is 
provided by Chip Enable, Output Enable and Write 
Enable inputs. A Reset/Power Down/Boot block 
unlock, tri-level input, places the memory in deep 
power down, normal operation or enables pro- 
gramming and erasure of the Boot block. 
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Table 5. Instructions 


Electronic 
Signature 


Notes: 1. X = Don't Care. 


Status 
Register 


Signature 
Adress ®) 


2. The first cycle of the RD, RSR or RSIG instruction is followed by read operations to read memory array, Status Register 
or Electronic Signature codes. Any number of Read cycle can occur after one command cycle. 
3. Signature address bit AO=Vit will output Manufacturer code. Address bit AO=Vin will output Device code. Other address bits are 


ignored. 


4. When word organization is used, upper byte is don’t care for command input. 


Table 6. Commands 


Command 


Erase Set-up 
Program Set-up 


Clear Status Register 


Read Status a 


Blocks 


Erasure of the memories is in blocks. There are 7 
blocks in the memory address space, one Boot 
Block of 16K Bytes or 8K Words, two ’Key Parame- 
ter Blocks’ of 8K Bytes or 4K Words, one ‘Main 


Block’ of 96K Bytes or 48K Words, and three ’Main 
Blocks’ of 128K Bytes or 64K Words. The M28V410 
memory has the Boot Block at the top of the mem- 
ory address space (3FFFFh) and the M28V420 
locates the Boot Block starting at the bottom 
(O0000h). Erasure of each block takes typically 1 
second and each block can be programmed and 
erased over 10,000 cycles. 


The Boot Block is hardware protected from acci- 
dental programming or erasure depending on the 
RP signal. Program/Erase commands in the Boot 
Block are executed only when FP is at 12V. Block 
erasure may be suspended while data is read from 
other blocks of the memory, then resumed. 


Bus Operations 


Six operations can be performed by the appropriate 
bus cycles, Read Byte or Word from the Array, 
Read Electronic Signature, Output Disable, 
Standby, Power Down and Write the Command of 
an Instruction. 


Command Interface 


Commands can be written to a Command Interface 
(C.I.) latch to perform read, programming, erasure 
and to monitor the memory’s status. When power 
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Table 7. Status Register 


Erase 
ESS Suspend 
Status 
pe fe Erase Status 
Program 
VPPS a Vpp Status 


Te [rw 


[| [res [ 


Notes: Logic level ’1’ is High, '0’ is Low. 


is first applied, on exit from power down or if Vcc 
falls below VLko, the command interface is reset to 
Read Memory Array. 


Instructions and Commands 


Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec- 
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com- 
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the array, the Electronic 
Signature or the Status Register. 


For added data protection, the instructions for byte 
or word program and block erase consist of two 
commands that are written to the memory and 
which start the automatic P/E.C. operation. Byte or 


P/ECS 7 P/E.C. Status 
a 


| t+ | Suspended 
In progress or 
Completed 
Ps [emer 
Jo | erase Success | 
Program 
Success 
Vpp Low, Abort 
VepH(min) when a Program or Erase instruction 
So | VeroK has been executed. 


P| td Resees PP 
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Indicates the P/E.C. status, check during Program 
or Erase, and on completion before checking bits 
b4 or b5 for Program or Erase Success 


On an Erase Suspend instruction P/ECS and 
ESS bits are set to 1’. ESS bit remains °1’ until an 
Erase Resume instruction is given. 


ES bit is set to 1’ if P/E.C. has applied the 
maximum number of erase pulses to the block 
without achieving an erase verify. 


PS bit set to 1’ if the P/E.C. has failed to program 
a byte or word. 


VPPS bit is set if the Vpp voltage is below 


word programming takes typically 9s, block erase 
typically 1 second. Erasure of a memory block may 
be suspended in order to read data from another 
block and then resumed. A Status Register may be 
read at any time, including during the programming 
or erase cycles, to monitor the progress of the 
operation. 


Power Saving 


The M28V410 and M28V420 have a number of 
power saving features. Following a Read access 
the memory enters a static mode in which the 
supply current is typically 2mA. A CMOS standby 
mode is entered when the Chip Enable E and the 
Reset/Power Down (RP) signals are at Vcc, when 
the supply current drops to typically 601A. A deep 
power down mode is enabled when the Re- 
set/Power Down (RP) signal is at Vss, when the 
supply current drops to typically 0.2uA. The time 
required to awake from the deep power down mode 
is 700ns maximum, with instructions to the C.1. 
recognised after only 580ns. 
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Table 8. AC Measurement Conditions 


Input and Output Timing Ref. Voltages 


Figure 3. AC Testing Input Output Waveform 


SRAM Interface 


3V 


EPROM Interface 


Al01275 


Table 9. Capacitance™) (Ta = 25 °C, f= 1 MHz) 


Test Condition 


Note: 1. Sampled only, not 100% tested. 


DEVICE OPERATION 
Signal Descriptions 


A0-A17 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 


AQ Address Input is also used for the Electronic 
Signature Operation. When AQ is raised to 12V the 
Electronic Signature may be read. The AO signal is 
used to read two words or bytes, when AO is Low 
the Manufacturer code is read and when AO is High 
the Device code. When BYTE is Low DQ0-DQ7 
output the codes and DQ8-DQ15 are don't care, 
when BYTE is High DQ0-DQ7 output the codes 
and DQ8-DQ15 output 00h. 


EPROM Interface Levels 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


T mm Ci = 30pF or 100pF 


C,_ = 30pF for SRAM Interface 
Cy = 100pF for EPROM Interface 


C,_ includes JIG capacitance Al01276 


DQ0-DQ7 Data Input/Outputs. The data inputs, a 
byte or the lower byte of a word to be programmed 
or a command to the C.I., are latched when both 
Chip Enable E and Write Enable W are active. The 
data output from the memory Array, the Electronic 
Signature or Status Register is valid when Chip 
Enable E and Output Enable G are active. The 
output is high impedance when the chip is dese- 
lected or the outputs are disabled. 


DQ8-DQ14 and DQ15A-1 Data Input/Outputs. 
These input/outputs are used in the word-wide 
organization. When BYTE is High for the most 
significant byte of the input or output, functioning 
as described for DQ0-DQ7 above. When BYTE is 
Low, DQ8-DQ14 are high impedance, DQ15A-1 is 
the Address A-1 input. 
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Table 10. DC Characteristics 
(Ta = 0 to 70°C; Veco = 3.3V + 0.3V; Vep = 12Vt5% or 12V+10%) 


[symbol | Parameter | Test Gongition | min | Max | Unit | 
| tu | ImputLeakage Curent | OVS VnsVoo | Teta 
bo | cust tenige Gort _| __ovsvenevoo [|__| ipa | 
Supply Current (Read Byte-wide) TTL E= Vi G= Vit, f = SMHz ff ao] ma 
Supply Current (Read Word-wide) TTL | EaviG-Vit=5MHz | | 45 | ma | 
3 E=Vss,G=Vssf=smHz | | 35 | mA_ 
E=VssG=Vesf-smHe | | 40 | mA | 
Supply Current are TTL | Bev RP=Vm ||| mal 


lect ©) E=Vcc +0.2V, 
Supply Current (Standby) CMOS RP = Vcc + 0.2V, 150 pA 
BYTE = Vcc +0.2V or Vss 


[ia [sem oeentemcoen | —eaveseer [fT 

[supply Curent Pram By-vide) | Bye pogtan inprogess | | 50 | ma 
* | suppt Curent Progam Wortwide) | Word peoaminpogess || eo | mA 
(0 Sess ceuens, Tusa veg a ee 
Pea® [orescence seme | Eevusmenmes [ [wom 


rs Sag ter cue ens ee [a 


ie Program Current (Power Down) RP = | RP aVest02V0 +0.2V 


ee ee 
[oes Popan Cuer Pearan Wowwae) | Wortpeaemnpeaess | | «| ma 
ines | Praram Curent (roe Suspend) | erase suspenoes | | a0 | wa 
A CD 
Tv [inpttignvotage iden 
var [ouputtowvetage St nek 
A es 


Program ae ae or Erase 


ee 
Pc a A cc 
eee 3 AL 


Program ae (Program or Erase 
ae 10% range 


| Vip | Ag Voltage (Electronic Signature) 13 V 
a Ag Current (Electronic Signature) je 
V 


zo a Voltage (RP, Boot unlock) Boot block Program or Erase oa a 


Notes: 1. Automatic Power Saving reduces Icc to < 2mA typical in static operation. 
2. Current increases to Icc + Iccs during a read operation. 
3. CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vi. 
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Table 11. Read AC Characteristics 
(Ta = 0 to 70°C; Voc = 3.3V + 0.3V; Vpp = 12Vt5% or 12V+10%) 


M28V410 / 420 
tion |_| 180 | -t80 
Symbol Parameter Test Condition 
SRAM EPROM EPROM 
Interface Interface Interface 
Address Valid to Ec nA 
wor [we [Bement [e-veove| | vm || mo || om | oe 
Power Down High Ev BL 
ai to Output Valid | B= Uh B= ro | | mo | fm | o| 
t »} 4 Chip Enable Low to ae 
os (2 | Output Transition = 
(2 Chip Enable Low to a 
teLav ce Output Valid 7 bs be 
(1) Output Enable Low a 
'eLax to Output Transition E= Vi 
Output Enable Low an 
on be to Output Valid ew | fo] fo} [ole 
Output Enable High ae 
[two | ton [Gauterabetiah | Sem | 0 | 
(1) Chip Enable High 
to Output Hi-Z 
Output Enable High = 
to Output Transition pew [eo] | 
(1) Output Enable High a 
lo Qutub oe : 
Address Transition | ¢ an. 
taxax tow to Output Transition E= Vi, G= Vir po] 


Notes: 1. Sampled only, not 100% tested. = 
2. G may be delayed by up to texav - tatav after the falling edge of E without increasing tetav. 


—s 
X = 
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A-1, AO-A17 


DQO0-DQ15 


¢— POWER-UP —pri<— ADDRESS VALID —>— OUTPUTS ——>«—— DATA VALID ————>«—— STANDBY > 
AND STANDBY AND CHIP ENABLE ENABLED 


Al01281B 


Note: Write Enable (W) = High 
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Table 12. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C; Veco = 3.38V + 0.3V; Vee = 12V+5% or 12V+10%) 


M28V410 / 420 
Se a 20 | so | to 
— EPROM EPROM 
— Interface Interface 


| tava _| twc | Write Write CycleTime = Time 


t Power Down High to Write Enable 
PHWL Low us 
ne Enable Low to Write Enable 
TELWL {cs Low 
WLWH a 


| tow tos | Input Valid to Write Enable Input Valid to Write Enable High _| ce 


t Write Enable High to Input 
EID Transition 

ae Enable High to Write Enable 
tWHWL twPH 


P tai Address Valid to Write Enable High | 95 | 
Power Down VHH (Boot Block 
Unlock) to Write Enable High Smee 
Vpp High to Write Enable High 
t Write Enable High to Address 
Whe Transition 
(1, 2) Write Enable High to Output Valid 
ak 4 (Word/Byte Program) ie 
t (1, 2) Write Enable High to Output Valid 
WGN (Boot Block Erase) 
t (1) Write Enable High to Output Valid 
ws (Parameter Block Erase) 
t (1) Write Enable High to Output Valid 
WHONS (Main Block Erase) 
rie Valid to Reset/Power Down 
taveH tPHH 


tower _| ooo ae Valid to Vpp Low 


t Reset/Power Down High to Boot 
PHER © Block Relock 


Notes: 1. Time is measured to Status Register Read giving bit b7 = '1’. 
2. For Program or Erase of the Boot Block RP must be at Vun. 
3. Time required for Relocking the Boot Block. 
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‘¢—_—— PROGRAM OR ERASE ———¥ 


eee 


tWHQV1,2,3,4- 


eee eee 
DQ0-Da15 COMMAND 


tPHWL tPHHWH 


CMD or DATA }=====--* -+s--—i———{_ {STATUS REGISTER } 


Led : Boot Block Unblock > 1QVPH } 


tVPHWH —< : : tQVVPL! 


'¢———— POWER-UP AND ————> “4 CONFIRM COMMAND —>! ‘¢—— STATUS REGISTER ——>: 
SET-UP COMMAND OR DATA INPUT READ 
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Note: Word-wide Address Data shown, for Byte-wide DQ15 becomes A-1. Command Input and Status Register Read output is on DQ0-DQ7 only. 
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Table 13. Write AC Characteristics, Chip Enable Controlled 
(Ta = 0 to 70°C; Voc = 3.3V + 0.3V; Vep = 12Vt5% or 12V+10%) 


M28V410 / 420 
“20 | 50 | 180 
Symbol Parameter be 
SRAM EPROM EPROM 
Interface Interface Interface 


SS 
tAVAV a Write WriteCycleTime Time | 120 | | 150 | | 180 | 


t Power Down High to Chip 

ee Enable Low 

t t Write Enable Low to Chip 

eee CS | Enable Low 

t Chip Enable Low to Chip Enable 
ELEH errr 


toVEH | tos | Input Valid to Input Valid to Chip Enable High _ Enable High 


Chip Enable High to Input 
ens ame fep [=] [op p= 
camer fe] fe} fe{ [eo 


Address Valid to Chip Enable 
High 
Power Down VHH (Boot Block 
ua row (Chip Enable High | 20° = ai a = pfs 
Wee ae? High to Chip Enable High pectin ip seveieh | 20 | pe |_| 


t Chip Enable High to Address 
anes Transition 


S 
< 
m 
aid 


t (1, 2) Chip Enable High to Output 
Ene Valid (Word/Byte Program) 
t (1, 2) Chip Enable High to Output 

BHONS Valid (Boot Block Erase) 


t Chip Enable High to Output 
eHavs " Valid (Parameter Block Erase) 


t Chip Enable High to Output 
eHOvA " Valid (Main Block Erase) 


Output Valid to Reset/Power 
tQVPH - tPHH = | Down High 


He | Output Valid to Vpp Low 


t Reset/Power Down High to =H 
PHER | Block Relock 


Note: 1. Time is measured to Status Register Read giving bit b7 = '1’. 
2. For Program or Erase of the Boot Block RP must be at Vu. 
3. Time required for Relocking the Boot Block. 
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DQ0-DQ15 


COMMAND 


i¢— POWER-UP AND ————>: 
SET-UP COMMAND 


'<—_——— PROGRAM OR ERASE ———> 


: ‘ i 
CMD or DATA : KSTATUS REGISTER 


tPHHEH Boot Block Unblock 


tVPHEH 3 tQVVPL! 


“— CONFIRM COMMAND >! '¢—— STATUS REGISTER ——> 
OR DATA INPUT READ 
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Table 14. Word/Byte Program, Erase Times 
(Ta = 0 to 70°C; Vcc = 3.3V + 0.3V) 


Parameter 


Main Block Program (Byte) 


Test Conditions med ee 


Vpp = 12V +5% 


Vpp = 12V +5% 


Vpp = 12V +5% 


Main Block Erase 


DEVICE OPERATION (cont'd) 


E Chip Enable. The Chip Enable activates the 
memory control logic, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reduces the power consumption to the standby 
level. E can also be used to control writing to the 
command register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 


RP Resei/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 


When RP is High (up to 6.5V maximum) the Boot 
Block is locked and cannot be programmed or 
erased. When FP is above 11.4V the Boot Block is 
unlocked for programming or erasure. With RP Low 
the memory is in deep power down, and if RP is 
within Vss+0.2V the lowest supply current is ab- 
sorbed. 


G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 


W Write Enable. It controls writing to the Com- 
mand Register and Input Address and Data 
latches. Both Addresses and Data Inputs are 
latched on the rising edge of W. 


BYTE Byte/Word Organization Select. This input 
selects either byte-wide or word-wide organization 
of the memory. When BYTE is Low the memory is 
organized x8 or byte-wide and data input/output 
uses DQ0-DQ7 while A-1 acts as the additional, 
LSB, of the memory address that multiplexes the 
upper or lower byte. In the byte-wide organization 


DQ8-DQ14 are high impedance. When BYTE is 
High the memory is organized x16 and data in- 
put/output uses DQ0-DQ15 with the memory ad- 
dressed by A0-A17. 


Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 


Vpp +10% tolerance option is provided for applica- 
tion requiring maximum 100 write and erase cycles. 


Vcc Supply Voltage. It is the main circuit supply. 


Vss Ground. It is the reference for all voltage 
measurements. 


Memory Blocks 


The memory blocks of the M28V410 and M28V420 
are shown in Figure 8. The difference between the 
two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 


Each block of the memory can be erased sepa- 
rately, but only by one block at a time. The erase 
operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. 


Programming and erasure of the memory is dis- 
abled when the program supply is at VppL. For 
successful programming and erasure the program 
supply must be at Vppu. 


The Boot Block provides additional hardware secu- 
rity by use of the RP signal which must be at VHH 
before any program or erase operation will be 
executed by the P/E.C. on the Boot Block. 
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Figure 8. Memory Map, Word-wide Addresses 


M28V410 TOP BOOT BLOCK 


A0-A17 
3FFFFh 


Word Wide 


8K BOOT BLOCK 


3E000h 
3DFFFh 
4K PARAMETER BLOCK 
3D000h 
3CFFFh 


3C000h 
3BFFFh 


30000h 
2FFFFh 


20000h 
1FFFFh 


10000h 
OFFFFh 


00000h 


Operations 


Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down, and 
Electronic Signature Read. They are shown in Ta- 
ble 3. 


Read. Read operations are used to output the 
contents of the Memory Array, the Status Register 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. Aread operation will output either a byte 
or a word depending on the BYTE signal level. 
When BYTE is Low the output byte is on DQ0-DQ7, 
DQ8-DQ14 are Hi-Z and A-1 is an additional ad- 
dress input. When BYTE is High the output word is 
on DQO-DQ15. 


The data read depends on the previous command 
written to the memory (see instructions RD, RSR 
and RSIG). 
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M28V420 BOTTOM BOOT BLOCK 


A0-A17 
3FFFFh 


Word Wide 


Al01411 


30000h 
2FFFFh 


20000h 
{FFFFh 


10000h 
OFFFFh 


04000h 
O3FFFh 


03000h 
O2FFFh 


02000h 
O1FFFh 


00000h 


Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmed. Awrite operation is initiated when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
and Addresses are latched on the rising edge of W 
or E. As for the Read operation, when BYTEis Low 
a byte is input, DQ8-DQ14 are ’don’t care’ and A-1 
is an additional address. When BYTE is High a 
word is input. 


Output Disable. The data outputs are high imped- 
ance when the Output Enable G is High with Write 
Enable W High. 


Standby. The memory is in standby when the Chip 
Enable E is High. The power consumption is re- 
duced to the standby level and the outputs are high 
impedance, independent of the Output Enable G 
or Write Enable W inputs. 


Power Down. The memory is in Power Down when 
RP is low. The power consumption is reduced to 
the Power Down level, and Outputs are in high 
impedance, independant of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 
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Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS- 
THOMSON is 20h, and the device codes are OF3h 
for the M28V410 (Top Boot Block) and OFBh for the 
M28V420 (Bottom Boot Block). These codes allow 
programming equipment or applications to auto- 
matically match their interface to the characteristics 
of the particular manufacturer’s product. 


The Electronic Signature is output by a Read Array 
operation when the voltage applied to AQ is at Vip, 
the manufacturer code is output when the Address 
input AO is Low and the device code when this input 
is High. Other Address inputs are ignored. The 
codes are output on DQ0-DQ7. When the BYTE 
signal is High the outputs DQ8-DQ15 output 00h, 
when Low these outputs are high impedance and 
Address input A-1 is ignored. 


The Electronic Signature can also be read, without 
raising AQ to Vip, after giving the memory the 
instruction RSIG (see below). 


Instructions and Commands 


The memories include a Command Interface (C.I.) 
which latches commands written to the memory. 
Instructions are made up from one or more com- 
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro- 
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write 
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 


A Status Register indicates the P/E.C. status 
Ready or Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 


The P/E.C. automatically sets bits b3 to b7 and 
clears bit b6 & b7. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b7 is shown in Table 7. Bits bO to b2 are 
reserved for future use (and should be masked out 
during status checks). 


Read (RD) instruction. The Read instruction con- 
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content and output a byte 
or word depending on the level of the BYTE input. 


Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con- 
troller is active. It consists of one write operation 


giving the command 70h. Subsequent Read opera- 
tions output the contents of the Status Register. 
The contents of the status register are latched on 
the falling edge of E or G signals, and can be read 
until E or G returns to its initial high level. Either E 
or G must be toggled to Vin to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con- 
tents of the Status Register. 


Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AO is Low, and the 
device code, OF3h for the M28V410 or OFBh for the 
M28V420, when AO is High. 


Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 
Erase Set-up command 20h. The second com- 
mand is the Erase Confirm command ODOh. During 
the input of the second command an address of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis- 
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 


During the execution of the erase by the P/E.C., the 
memory accepts only the RSR (Read Status Reg- 
ister) and ES (Erase Suspend) instructions. Status 
Register bit b7 returns ’0’ while the erasure is in 
progress and 1’ when it has completed. After com- 
pletion the Status Register bit b5 returns ’1’ if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg- 
ister bit b3 returns ‘1’ if Vpp does not remain at VppH 
level when the erasure is attempted and/or proced- 
ing. 

Vpp must be at VppH when erasing, erase should 
not be attempted when Vpp < Vppu as the results 
will be uncertain. If Vpp falls below VeprpH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (CLRS). 


The Boot Block can only be erased when RP is also 
at VHH. 


Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 10h). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro- 
gramming has started. 


Memory programming is only made by writing ’0’ in 
place of ’1’ in a byte or word. 
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DEVICE OPERATION (cont'd) 


During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b7 returns ’0’ while the programming is in progress 
and ’1’ when it has completed. After completion the 
Status register bit b4 returns ’1’ if there has beena 
Program Failure. Status Register bit b3 returns a 
1’ if Vpp does not remain at VppH when program- 
ming is attempted and/or during programming. 


Vpp must be at VppH when programming, program- 
ming should not be attempted when Vpp < VppH 
as the results will be uncertain. Programming 
aborts if Vpp drops below Vppx or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 


The Boot Block can only be programmed when RP 
is at Vu. 


Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to ’1’ by 
the P/E.C., to ’0’. Its use is necessary before any 
new operation when an error has been detected. 


Erase Suspend (ES) instruction. The Erase op- 
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = ’1’, or whether the 
P/E.C. cycle was the last and the erase is com- 
pleted, b6 = ’0’. 


During the suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Read operations 
initially Output the status register while erase is 
suspended but, following a Read instruction, data 
from other blocks of the memory can be read. Vpp 
must be maintained at VppH while erase is sus- 
pended. If Vpp does not remain at VppH or the RP 
signal goes Low while erase is suspended then 
erase is aborted while bits b5 and b3 of the status 
register are set. Erase operation must be repeated 
after having cleared the status register, to be cer- 
tain to erase the block. 


Erase Resume (ER) instruction. If an Erase Sus- 
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 Is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re- 
sumed. 


The suggested flow charts for programs that use 
the programming, erasure and erase suspend/re- 
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sume features of the memories are shown in Figure 
9 to Figure 11. 


Programming. The memory can be programmed 
byte-by-byte (or word-by-word in x16 organization). 
The Program Supply voltage Vpp must be applied 
before program instructions are given, and if the 
programming is in the Boot Block, RP must also be 
raised to VHH to unlock the Boot Block. The Pro- 
gram Supply voltage may be applied continuously 
during programming. 


The program sequence is started by writing a Pro- 
gram Set-up command (40h) to the Command 
Interface, this is followed by writing the address and 
data byte or word to the memory. The Pro- 
gram/Erase Controller automatically starts and per- 
forms the programming after the second write 
operation, providing that the Vpp voltage (and RP 
voltage if programming the Boot Block) are correct. 
During the programming the memory status is 
checked by reading the status register bit b7 which 
shows the status of the P/E.C. Bit b7 = '1’ indicates 
that programming is completed. 


A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 


Erase. The memory can be erased by blocks. The 
Program Supply voltage Veep must be applied be- 
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). 


The Program/Erase Controller automatically starts 
and performs the block erase, providing the Vpp 
voltage (and the RP voltage if the erase is of the 
Boot Block) is correct. During the erase the memory 
status is checked by reading the status register bit 
b7 which shows the status of the P/E.C. Bit b7 = 
1’ indicates that erase is completed. 


A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 


Reset. Note that after any program or erase in- 
struction has completed with an error indication or 
after any Vpp transitions down to VppL the Com- 
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 
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Automatic Power Saving 


The M28V410 and M28V420 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 
delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
20mA (CMOS inputs, word-wide organization) to 
less than 2mA. 


Power Down 


The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically 0.2uA and the program 
current to typically 0.1pA. If RP is taken low during 
a memory read operation then the memory Is de- 
selected and the outputs become high impedance. 
If RP is taken low during a program or erase 
sequence then it is aborted and the memory con- 
tent is no longer valid. 


Recovery from deep power down requires 700ns 
to a memory read operation, or 580ns to a com- 
mand write. On return from power down the status 
register is cleared to OOh. 


Power Up 


The Supply voltage Vcc and the Program Supply 
voltage Vpp can be applied in any order. The mem- 
ory Command Interface is reset on power up to 
Read Memory Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
be taken to avoid writes to the memory when Vcc 
is above Viko and Vpp powers up first. Writes can 
be inhibited by driving either E or W to Vin. The 
memory is disabled until RP is up to Vin. 

Supply Rails 

Normal precautions must be taken for supply volt- 
age decoupling, each device in a system should 
have the Vcc and Vpp rails decoupled with a 0.1.F 
capacitor close to the Vcc and Vss pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 
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Figure 9. Program Flow-chart and Pseudo Code 


Write 40h 
Command 
Write Address 
& Data 
Read Status 
Register 


Vpp Low 
Error (1, 2) 


Program 
Error (1, 2) 


| YES 
| YES 
| YES 
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PG Instruction: 

— write 40h command 

— write Address & Data 
(memory enters read status 
state after the PG instruction) 


do: 
— read status register 
(E or G must be toggled) 


while b7 = 1 


If b3 = 0, Vpp low error: 
— error handler 


If b4 = 0, Program error: 
— error handler 


Al01278 


Notes: 1. Status check of b3 (Vpp Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2. If a Vpp Low or Program Erase is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 
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Figure 10. Erase Flow-chart and Pseudo Code 


Write 20h EE instruction: 
Command — write 20h command 


— write Block Address 
(A12-A17) & command ODOh 


Write Block Address Suspend ae ee ae le 
& ODO0h Command Loop State after the EE instruction) 


do: 


Read Status 
— read status register 
(E or G must be toggled) 
YES if EE instruction given execute 


suspend erase loop 


while b7 = 1 
YES 
NO |. Vpp Low If b3 = 0, Vpp low error: 
Error (1) — error handler 
YES 
NO Command If b4, b5 = 0, Command Sequence error: 
Sequence Error — error handler 
YES 
NO Erase If b5 = 0, Erase error: 
Error (1) — error handler 
YES 


= ee aiot279 


Note: 1. If Vpp Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 
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Figure 11. Erase Suspend & Resume Flow-chart and Pseudo Code 


Write OBOh ES instruction: 
Command — write OBOh command 


(memory enters read register 
state after the ES instruction) 


Read Status do: 
Register — read status register 
(E or G must be toggled) 


while b7 = 1 


Erase If b6 = 0, Erase completed 
Complete (at this point the memory wich 


accept only the RD or ER instruction) 


YES 
Write OFFh RD instruction: 
Command — write OFFh command 
— one o more data reads 
from another block 


Read data from 
another block 


Write ODOh ER instruction: 
Command — write ODOh command 
to resume erasure 


Erase Continues Alo1280 
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Figure 12. Command Interface and Program Erase Controller Flow-diagram (a) 


WAIT FOR 
COMMAND 
WRITE (1) 


BYTE 
IDENTIFIER 


PROGRAM 
SET-UP 


Al01286C 


Notes: 1 If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vcc falls below Vixo, the Command Interface defaults to Read Array mode 
2 P/EC. status (Ready or Busy) is read on Status Register bit 7. 
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Figure 13. Command Interface and Program Erase Controller Flow-diagram (b) 


(READ STATUS) 


READ 
STATUS 


(ERASE RESUME) 
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Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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ORDERING INFORMATION SCHEME 


Example: M28V410 -0 N 1 TR 


| Option 
1 Oto 70°C TR Tape & Reel 

3 40 to 125°C Paes 

6 -40to 85°C 


Array Org. 


V 3.3V 1. Top Boot 
2 Bottom Boot 


120 120ns M s0o44 
-150 150ns N  TSOP56 
-180 180ns veo 


For a list of available options (Vcc Range, Array Organisation, Speed, etc...) refer to the current Memory 
Shortform catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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TSOP56 - 56 lead Plastic Thin Small Outline, 14 x 20mm 


ee ee ee ee ee eee 


Drawing is out of scale 
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| S044 - 44 lead Plastic Small Outline, 525 mils body width ; 


inches 


SO-b 
Drawing is out of scale 
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4 Megabit (x 8, Block Erase) FLASH MEMORY 


PRELIMINARY DATA 


= SMALL SIZE PLASTIC PACKAGE TSOP40 
# MEMORY ERASE in BLOCKS 


— One 16K Byte Boot Block (top or bottom lo- 
cation) with hardware write and erase pro- 
tection 


— Two 8K Byte Key Parameter Blocks 
— One 96K Byte Main Block 
— Three 128K Byte Main Blocks 
e 5V+10% SUPPLY VOLTAGE 
w 12V +5% PROGRAMMING VOLTAGE 
& 100,000 PROGRAM/ERASE CYCLES 
=» PROGRAM/ERASE CONTROLLER 
B AUTOMATIC STATIC MODE 
a LOW POWER CONSUMPTION 
— 60uA Typical in Standby 
— 0.2uA Typical in Deep Power Down 
— 20/25mA Typical Operating Consumption 
=» HIGH SPEED ACCESS TIME: 70ns 
x EXTENDED TEMPERATURE RANGES 


DESCRIPTION 


The M28F411 and M28F421 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by 
byte. 


Table 1. Signal Names 


fe [onpenaie 
[Re _| RestPoner Doma Bak Ue 


Program Supply 
Supply Voltage 


March 1995 


y 


TSOP40 (N) 
10 x 20mm 


Figure 1. Logic Diagram 


K » DQ0-DQ7 


M28F411 
M28F421 
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This ts preliminary information on a new product now tn development or undergoing evaluation Details are subject to change without notice. 
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Table 2. Absolute Maximum Ratings “) 


symbol | Parameter, = | —SValue =| nit 
TA 


Ambient Operating Temperature grade 1 0 to 70 
grade 3 —40 to 125 
grade 5 —20 to 85 
grade 6 —40 to 85 


vio 8 
Vor 
v 


Cc 
(2) Program Supply Voltage, during Erase 
RP Voltage 0.6 10 13.5 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to -2V during transition and for less than 20ns. 
3. Maximum DC voltage on I/O is Vcc + 0.5V, overshoot to 7V allowed for less than 20ns. 


Figure 2. TSOP Pin Connections DEVICE OPERATION (cont'd) 


The interface is directly compatible with most mi- 
croprocessors. TSOP40 (10 x 20mm) package is 
used. 


Organization 


The M28F411 and M28F421 are organized as 
512K x 8. Memory control is provided by Chip 
Enable, Output Enable and Write Enable inputs. A 
Reset/Power Down/Boot block unlock, tri-level in- 
put, places the memory in deep power down, nor- 
mal operation or enables programming and 
erasure of the Boot block. 


Blocks 
M28F411 Erasure of the memories is in blocks. There are 7 
M28F421 blocks in the memory address space, one Boot 
(Normal) Block of 16K Bytes, two ’Key Parameter Blocks’ of 


8K Bytes, one Main Block’ of 96K Bytes, and three 
‘Main Blocks’ of 128K Bytes. The M28F411 mem- 
ory has the Boot Block at the top of the memory 
address space (7FFFFh) and the M28F421 locates 
the Boot Block starting at the bottom (00000h). 
Erasure of each block takes typically 1 second and 
each block can be programmed and erased over 
100,000 cycles. 


The Boot Block is hardware protected from acci- 
dental programming or erasure depending on the 
Al01134C RP signal. Program/Erase commands in the Boot 
Block are executed only when RP is at 12V. 


Block erasure may be suspended while data is read 


Warning: NC = No Connections, DU = Don’t Use from other blocks of the memory, then resumed. 
2/33 yz SGS- 
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Table 3. Operations 


Read Byte Vit Vit 
IL 
Output Disable Vit 


Power Down 


Note: X= Vii or Vin, Vep = Vee. or VppH 


Table 4. Electronic Signature 


Note: RP = Vin 


Bus Operations 


Six operations can be performed by the appropriate 
bus cycles, Read Byte from the Array, Read Elec- 
tronic Signature, Output Disable, Standby, Power 
Down and Write the Command of an Instruction. 


Command Interface 


Commands can be written to a Command Interface 
(C.I.) latch to perform read, programming, erasure 
and to monitor the memory’s status. When power 
is first applied, on exit from power down or if Vcc 
falls below VLko, the command interface is reset to 
Read Memory Array. 


Instructions and Commands 


Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec- 
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com- 
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the array, the Electronic 
Signature or the Status Register. 


For added data protection, the instructions for byte 
program and block erase consist of two commands 
that are written to the memory and which start the 
automatic P/E.C. operation. Byte programming 


a 


Vin 


[code | deve | E | | W | mo | mw | atnsamon | 000-007 
Tinea. cose [| we | we | we | | we | Domcee | am 
Pfwearaer [ve | we | vw | vw | ve | domcae [oven 
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Vin Vin 


takes typically 9us, block erase typically 1 second. 
Erasure of a memory block may be suspended in 
order to read data from another block and then 
resumed. A Status Register may be read at any 
time, including during the programming or erase 
cycles, to monitor the progress of the operation. 


Power Saving 


The M28F411 and M28F421 have a number of 
power saving features. A CMOS standby mode is 
entered when the Chip Enable E and the Re- 
set/Power Down (RP) signals are at Vcc, when the 
supply current drops to typically 60nA. A deep 
power down mode is enabled when the Re- 
set/Power Down (RP) signal is at Vss, when the 
supply current drops to typically 0.2uA. The time 
required to awake from the deep power down mode 
is 300ns maximum, with instructions to the C.I. 
recognised after only 210ns. 


DEVICE OPERATION 
Signal Descriptions 


AO-A18 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 


AS Address Input is also used for the Electronic 
Signature Operation. When AQ is raised to 12V the 
Electronic Signature may be read. The AO signal is 
used to read two bytes, when AO is Low the Manu- 
facturer code is read and when AO is High the 
Device code. 
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Table 5. Instructions 


Electronic 


3 Write 
Signature 
aa 
Resume 


Notes: 1. X = Don't Care. 


1st Cycle 
Cycles y 
Addres 


5) 


X 
X 
X 
X 


X 
X 
X 
X 


2nd Cycle 
Operation | Address“ | Data 


(2) Read 
(2) Status 


2. The first cycle of the RD, RSR or RSIG instruction is followed by read operations to read memory array, Status Register 
or Electronic Signature codes. Any number of Read cycle can occur after one command cycle. 
3. Signature address bit AO=Vi. will output Manufacturer code. Address bit AO=Vixn will output Device code. Other address bits are 


ignored. 


Table 6. Commands 


Read Electronic Signature 


DQO0-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a command to the C.1., 
are latched when both Chip Enable E and Write 
Enable W are active. The data output from the 


memory Array, the Electronic Signature or Status 
Register is valid when Chip Enable E and Output 
Enable G are active. The output is high impedance 
when the chip is deselected or the outputs are 
disabled. 


E Chip Enable. The Chip Enable activates the 
memory control logic, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reduces the power consumption to the standby 
level. E can also be used to control writing to the 
command register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 


RP Reset/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 


When RP is High (up to 6.5V maximum) the Boot 
Block is locked and cannot be programmed or 
erased. When FP is above 11.4V the Boot Block is 
unlocked for programming or erasure. 


With RP Low the memory is in deep power down, 
and if RP is within Vss+0.2V the lowest supply 
current is absorbed. 
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Table 7. Status Register 


| 4 | Ready 
P/ECS 


Erase 
Suspend 


Status 


Program 


Status 


VPPS Vpp Status 


m 
U Mm 
109) 


Notes: Logic level ’1’ 1s High, ’0’ is Low. 


G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 

W Write Enable. It controls writing to the Com- 
mand Register and Input Address and Data 
latches. Both Addresses and Data Inputs are 
latched on the rising edge of W. 


Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 


Vpp +10% tolerance option is provided for applica- 
tion requiring maximum 100 write and erase cycles. 


Vcc Supply Voltage. It is the main circuit supply. 


Vss Ground. It is the reference for all voltage 
measurements. 


Memory Blocks 


The memory blocks of the M28F411 and M28F421 
are shown in Figure 8. The difference between the 


ky SES ono 


Logic 


P/E.C. Status 
Co Jaw 
Soar Suspended 


In progress or 
Completed 
Erase Status 
[0 | rae success | 
Program 
Success 
Vpp Low, Abort 
Pe foe 
freaves | |) SCS 


lee 
a 
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Indicates the P/E.C. status, check during Program 
or Erase, and on completion before checking bits 
b4 or b5 for Program or Erase Success 


On an Erase Suspend instruction P/ECS and 
ESS bits are set to '’1’. ESS bit remains ’1’ until an 
Erase Resume instruction is given. 


ES bit is set to ’1’ if P/E.C. has applied the 
maximum number of erase pulses to the block 
without achieving an erase verify. 


PS bit set to '1’ if the P/E.C. has failed to program 
a byte. 


VPPS bit is set if the Vpp voltage is below 
VppH(min) when a Program or Erase instruction 
has been executed. 


two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 


Each block of the memory can be erased sepa- 
rately, but only by one block at a time. The erase 
operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. 


Programming and erasure of the memory is dis- 
abled when the program supply is at VppL. For 
successful programming and erasure the program 
supply must be at Vppu. 


The Boot Block provides additional hardware secu- 
rity by use of the RP signal which must be at VHH 
before any program or erase operation will be 
executed by the P/E.C. on the Boot Block. 
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Table 8. AC Measurement Conditions 


Figure 3. AC Testing Input Output Waveform 


SRAM Interface 


EPROM Interface 


Al01275 


Table 9. Capacitance) (Ta = 25 °C, f = 1 MHz) 


Input Capacitance 


Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


Operations 


Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down, and 
aera Signature Read. They are shown in Ta- 
ble 3. 


Read. Read operations are used to output the 
contents of the Memory Array, the Status Register 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power contro! and should be used for 
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ee 


0.8V and 2V 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


Cy = 30pF or 100pF 


Ci = 30pF for SRAM Interface 
C,. = 100pF for EPROM Interface 


C,_ includes JIG capacitance 


Al01276 


device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. The data read depends on the previous 
command written to the memory (see instructions 
RD, RSR and RSIG). 


Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmed. Awrite operation is initiated when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
and Addresses are latched on the rising edge of W 
ore. 


MSON 
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Table 10. DC Characteristics 
(Ta = 0 to 70°C; Veco = 5V+5% or 5V+10%; Vpp = 12V+5%) 


[test conation [win [wax | Unt 

wee [ovsvnsveo™ | Pst a 

Tio ouputtealage cure evsVarsVen || sto a 

Sa 

=a eS 
cor ! 


aap cirentsanayoucs | Eevee, | | veo | wa 


Icc3 Supply Current (Program) sul in progress P| 0 Toma 
Supply Current (Erase) | __Erasein progress |_| 30. |maA| 
Supply Current (Erase Suspend) E = Vin, Erase suspended Pt toma 


Program Leakage Current (Read or 
Pe peers Standby) ae ee 


| tp | | Program Current (Read or Standby) | Current (Read or Standby) Vep s | pps Veo CS 


=e eo a MA 
[ravens enemy) [Pama [Lon 
ee | Pogramcurat(Ease) | _Ereotnprpess || oo | ma 
a ae ecu 
vu | iputtowvenage os | 
a = 

7 a 


Parameter 


Input Leakage Current 


a0 


Von | Output High Voltage lon = —2.5mMA 
Program Voltage (Normal operation) ||| 


2 
Program Voltage (Program or Erase 
| Vio _| A® Voltage (Electronic = Seman ie 


Supply Voltage (Erase and Program 
ae out) 


) Van | Input Voltage (RP, Boot unlock) Boot Block Program or Erase 


Notes: 1. Automatic Power Saving reduces Icc to < 8mA typical in static operation. 
2. Current increases to Icc + Iccs during a read operation. 
3. CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vi. 
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Table 11. DC Characteristics 
(Ta = —20 to 85°C or —40 to 85°C ; Voc = 5Vt5% or 5V+10%; Vpp = 12V+5%) 


Symbol Test Condition | in_| Mex | Unit_ 


Input Leakage Current OV< Vins Voc 


lu_| Input Leakage Current | | st 
ILo Output Leakage Current OV < Vout < Vcc P| ato | wa 
oc | 


leo (13) Supply Current (Read) TTL E = Vi, f = 10MHz, lour = OMA PT gs | oma 
C = 
Supply Current (Read) CMOS E = Vss, f = 10MHz, lout = OMA eee ee oe 
Supply Current (Standby) TTL E=Vin, RP = Vin Ls 


Icc1 = 
Supply Current (Standby) CMOS aa a i ae | | 00} wa 


) 

loc3 Supply Current (Program) Program in progress mA 
loca Supply Current (Erase) Erase in progress mA 
Iccs ® | Supply Current (Erase Suspend) E = Vin, Erase suspended 


Program Leakage Current (Read or 
Standby) 


Z Vee < Vor 

br AP = Vss # 0.2V 
Ipp3 Program in progress 
Ipp4 Erase in progress 
Ipps Erase suspended 


VoL Output Low Voltage lo. = 5.8mA 


3) 


— 


<< 
> 


Vpp > Voc 


Ste 
>| P| > 


Vit 
Vin 


Vou Output High Voltage low = —2.5mA 


) 
aN 


VPPL Program Voltage (Normal operation) 


o 
oOo 
c 


Program Voltage (Program or Erase 
operations) 


Vio AS Voltage (Electronic Signature) 
A9 Current (Electronic Signature) AQ =Vip 


Supply Voliage (Erase and Program 
lock-out) 


VPPH 


= 
> 


ViaH Input Voltage (RP, Boot unlock) Boot Block Program or Erase 


— 
A 
e) 


Notes: 1. Automatic Power Saving reduces Icc to < 8mA typical in static operation. 
2. Current increases to Icc + Iccs during a read operation. 
3. CMOS levels Vec + 0.2V and Vss + 0.2V. TTL levels Vin and Vit. 
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Table 12. DC Characteristics 
(Ta = —40 to 125°C; Voc = 5Vt5% or 5V+10%; Vpp = 12V+5%) 


eC a oe 
ko | Oupurteakage Curent | _—ovevoursvec | «|| ak 
oq (tv) | Supply Current (Read) TTL E=Vi,f=10MHz,lour=0mA | = || s|soma Ci 

Supply Current (Read) CMOS Ezvesio toi icon} __t_ a_i 


Supply Current (Standby) TTL E= | Ea VmyAP=Vin | RP = Vin 


locr ©) 
Supply Current (Standby) CMOS i en O2N, Manure 


Supply Current (Program) Program in progress Pat 
Supply Current (Erase Suspend) E=Vm, Erase suspended a Se ee 


em er 
3 ee oe 
| Peon Gurwnt moe) | _Reseinpmgess [|__| oo | m | 
ins | Progam Gurent (ase Suspend) | tase suspended [| oo | aa 
ae a a 
a 
va | ouputtow votage Sits 
Te femme fst ef 


Vv ten Poon Voltage a or Erase 
ore ae rere 


a ee TE TT ae a aC 
a  e 


Supply ee (Erase and Program 


| Va _| Input me (RP, Boot unlock) Boot Block Program or Erase fata | 3 | ov | 


Notes: 1. Automatic Power Saving reduces Icc to < 8mA typical in static operation. 
2. Current increases to Icc + Iccs during a read operation. 
3. CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vi. 
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Table 13. Read AC Characteristics 
(Ta = 0 to 70°C, —20 to 85°C or —40 to 85°C; Vpp = 12V + 5%) 


-70 
=ympo! Parameter Voc = 5V + 5% | Voc = 5V + 10% | Voc = 5V + 10% | Voc = SV + 10% 
SRAM EPROM EPROM 
Interface Interface Interface Interface 


t t Address Valid to Next 70 
AVON RC | Address Valid 
t t Address Valid to 
AVQV | *ACC | Output Valid 
t t Power Down High to 
PHaV | “PWH | Output Valid 
t (2) Chip Enable Low to 
ais \Z | Output Transition 
(3) Chip Enable Low to 
CE | Output Valid i 
H 


— 
oO 
oO 
—k 
pe) 
oO 


ide) 
oO 
oO 


ow Ww mere 
no 


300 


— 
© 
Oo 


ay 4 
fm 
to Output Transition 
foo? | foauerean 
ac a 
t 
O 


Chip Enable High to 


70 
300 
2) Chip Enable High to 
Output Transition 
(2) 
Sel celal 
(2) Output Enable High 
to Output Transition 
(2) Output Enable High 
to Output Hi-Z = 
t 2) | 4 Address Transition to 
mo OH | Output Transition 
Notes: 1. See Figure 3 and Table 8 for timing measurements. 


2. Sampled only, not 100% tested. = 
3. G may be delayed by up to tetav - tatav after the falling edge of E without increasing tetav. 


30 


Ww b 


@ 
ol 


a 
on 
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Table 14. Read AC Characteristics ™ 
=—40 to 125°C; Vpp = 12V+ ait 


a ee / 421 
Symbol Parameter Veo = BV £5% | Voc = SV + 10% | Voc = 5V + 10% | Voc = 5V + 10% 
SRAM EPROM EPROM EPROM 
fae Interface Interface Interface 


Address Valid to Next 
Address Valid ret tet Tel Tel be 
Address Valid to 
Output Valid fm] fm] |] | | 
Power Down High to 
ed Output Valid fm] fom] fm] om fe 
t ' Chip Enable Low to 
Ban \2 | Output Transition 
(3) Chip Enable Low to 
Output Valid fis ee 
t 2) | 4 Output Enable Low 
Bho" OlZ |to Output Transition 
(3) Output Enable Low 
to Output Valid a0 45 50 55 
(2) Chip Enable High to 
Output Transition 
(2) Chip Enable High to 
Sune is i 2 = 
t Cl i Output Enable High 
enor OH | to Output Transition 
(2) Output Enable High 
io Output Bez i e i sa ale 
t 2) | 4 Address Transition to ii 
Ons OH | Output Transition 
Notes: 1. See Figure 3 and Table 8 for timing measurements. 


2. Sampled only, not 100% tested. 
3. G may be delayed by up to tetav - tetav after the falling edge of E without i increasing tetav. 


Ale 
es 
— 
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Figure 5. Read Mode AC Waveforms 


UBIH = (M) eIGeUuz eM :2}0N 
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Table 15A. Write AC Characteristics, Write Enable Controlled “ 
(Ta = 0 to 70°C, —20 to 85°C or —40 to 85°C: Vpp = 12V + 5%) 


M28F411 / 421 
Symbol Parameter Voc = 5V+5% | Voc =5V + 10% 
a. EPROM 
a. Interface 


tava | tic | Write lWriteCyoleTime Time 


fe | fw 
is eae PPP 
Teo | tes [onpEnatie LowtowiteEraetow | 0 | | 0 | | 
snr | tr [We Enel Low to Wie EnabieHit | so | | so | 
Ton | toe [Datavaistowitoenabioran ‘| so | | so | | ms 
we | tox [Wie Enable ign oDaaTanstion ‘| 0 | [0 || 
me ior [wie nae nie cup ene win [vo | | || 
Se 
Pw [ie farmsaceninenien fe [fe [Tm 


(5) Power Down Vuu (Boot Block Unlock) to Write 
{PHHWH 'PHS | Enable High 


t Write Enable High to Output Valid (Boot Block 
wHave © Erase) 
t Write Enable High to Output Valid (Parameter 
wHave © Block Erase) 
' Write Enable High to Output Valid (Main Block 
wHava Erase) 


Notes: 1. See Figure 3 and Table 8 for timing measurements 
2 Time is measured to Status Register Read giving bit b7 = '1’. 
3. For Program or Erase of the Boot Block RP must be at Vuu. 
4. Time required for Relocking the Boot Block 
5. Sampled only, not 100% tested. 
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Table 15B. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C, —20 to 85°C or —40 to 85°C; Vpp = 12V + 5%) 


: 
ee 


Parameter 


EPROM 
Interface 


Chip Enable Low to Write Enable Low Eo 

[wie Enable Low to WiteEnabiovigh | eo | | 70 | | os 
| town | tos |DataValidto Write Enable nigh | 60 | | oo | | ns 
| twiox | ton |Wite EnableHigh toDataTransiton | 09 | | oo | | ns 
| twien | ton |Whte Enable HightoChipEnableigh | to | | to | ons 
| twa | twen |Wite Enable High to Write EnableLow | ao | | 50 | | ins 


ee ee 

tounwe © sles erie VuH (Boot Block Unlock) to Write ee 
nable Hig 

Cee ee ee se 


twiiava ee alae High to Output Valid (Boot Block 


Write Enable High to Output Valid (Parameter 0.4 
Block Erase) ; 


et Output Valid to Vep Low 
tpupr ‘> a Reset/Power Down High to Boot Block Relock 


Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 = '1’. 
3. For Program or Erase of the Boot Block RP must be at Vun. 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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Lee 16A. Write AC Characteristics, Write Enable Controlled ™ 
= —40 to 125°C; Vpp = 12V + 5%) 


— eet / 421 
Symbol Parameter Voc = = +5% | Voc =5V + 10% 
SRAM EPROM 
Interface interface 


| tava | | tavav | two |WriteCycleTime Write Cycle Time 
ea i maar Tae | Pa Po 
| tem | tos |Chip Enable Lowto Write EnableLow | 0 | | oo | | ns 
[tm | twe |Wete Enable Low towriteEnableHign —|_50_ | | 60 | | ns 
tov | tes [ata vaidtowite cnabiorign | so | | so | | re 
[wae [ton [ite nabs High io Data Tanson | o || 0 | | ve 
|_twien | ton [Write Enable High to ChipenableHigh | 10 | | to | | ns 
ws [os ieee wwieeretn [eo [fo | 
1s [Adres ValstoWite Enabierignh | so | | oo | | ns 


[vet aaes Down Vin (Boot Block Unlock) to Write 
Enable High es = a ae 


tves_|VrpHightoWrte EnableHign | 00 | | t00 | ns 


t Write Enable High to Output Valid (Parameter 
weave © Block Erase) 

t Write Enable High to Output Valid (Main Block 
wrava © Erase) 


Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 ='1’. 
3. For Program or Erase of the Boot Block RP must be at Vuu. 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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Table 16B. Write AC Characteristics, Write Enable Controlled “) 
(Ta = —40 to 125°C; Vpp = 12V + 5%) 


- 1 = | 


Write Cycle Time 100 
Power Down High to Write Enable Low 210 


ain 

Re | 400 

Pio 

ean | ter [hip Enable Lowie wie Erabetow | 0 
Tae [Wate nae Lowe We Enable High | eo 
ionn| tos [ata Vado we erable tigh ido 
ee 

Teo 


M28F411 / 421 
-100 
Vcc = 5V+10% 


EPROM 
Interface 


Vcc = 5V+10% 


EPROM 
Interface 


=) 
n 


=] 
n 


aS 
on 


| tween | tos_| Write Enable High to Chip Enable High 
Write Enable High to Write Enable Low 40 
Address Valid to Write Enable High 


i Lo 
t Write Enable High to Data Transition —_ 
Bate ee VuuH (Boot Block Unlock) to Write 100 a 400 


Vpp High to Write Enable High 100 0 


— 
fon) 


4 
oO 


jo) jan) 


— 


tay | Write Enable High to Address Transition 
Write Enable High to Output Valid 


5) 
5) 
2) 
2) 
) 


Write Enable High io Output Valid (Boot Block 


(ep) 
in 
(o>) 


jo) 


Erase) 


= 


(5) 


Write Enable High to Output Valid (Main Block 


Erase) f 


fo) 


Write Enable High to Output Valid (Parameter 
Block Erase) 


Output Valid to Reset/Power Down High 


a] 
n 


Output Valid to Vpp Low 


=) 
wn 


aaa (ee ae Gf ea em Be al = 2 ee em = 2m el em 
2 |} 8 | 8 ja la la] oD |B {HG ]a {a {a |a 


tavvPL 


Reset/Power Down High to Boot Block Relock 100 


=) 
” 


Notes: 1 See Figure 3 and Table 8 for timing measurements. 
2. Time ts measured to Status Register Read_giving bit b7 = '1’. 
3 For Program or Erase of the Boot Block RP must be at Vun. 


4 Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested 
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) VALID} } 


tDVWH —< pi p 


DQO0-DQ7 COMMAND ) 


tPHHWH 


tVPHWH 


<¢————— POWER-UP AND ————> “¢~ CONFIRM COMMAND -> 
SET-UP COMMAND OR DATA INPUT 


Note: Command Input and Status Register Read output is on DQ0-DQ7 only. 


tQVVPL: 


<t——— STATUS REGISTER ——> 


READ 
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Table 17A. Write AC Characteristics, Chip Enable Controlled “ 
(Ta = 0 to 70°C, —20 to 85°C or —40 to 85°C; Vpp = 12V + 5%) 


7 | 


A 
tAVAV Write Cycle Time 
t 
W 
c 


M28F411 / 421 


-70 
Vcc = 5V+5% 


SRAM 
Interface 


Vcc = 5V+10% 


EPROM 
Interface 


2 


—" 


70 
tPHEL | tes | Power Down High to Chip Enable Low 210 0 
tWLEL Psies Write Enable Low to Chip Enable Low 
10 


It 
Cc 

PS 

tes 

fica Chip Enable Low to Chip Enable High 

tos 

DH 
H 
S 


pe | 
” 


on 
j=) 


= ol 
jo) i=) 


tovEH | tos | Data Valid to Chip Enable High 
ton 
tn 
te 
te 


(5) Power Down Vuu (Boot Block Unlock) to Chip 
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Output Valid to Reset/Power Down High 
Pd Output Valid to Vpp Low 
Ll Reset/Power Down High to Boot Block Relock 


Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 ='1’. 
3. For Program or Erase of the Boot Block RP must be at Vun. 
4. Time required for Relocking the Boot Block. 
9. Sampled only, not 100% tested. 
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Table 17B. Write AC Characteristics, Chip Enable Controlled “ 
(Ta = 0 to 70°C, —20 to 85°C or —40 to 85°C; Vpp = 12V + 5%) 


| too | 
Interface Interface 


atin [wax [win | tor 
ia |e [wie we [Pe LD 
Timer | ts |PowerDown eho chp enatiotow | 20 | | eo | | ns 
Tima | es |Wite Ertl Lown cnpEnatietw | 0 | [| 0 | | mw 
tas | wr [hip Enable Lowa Chip Enable ign | eo | | m | | o 
over | toe [ata vatdto Chip enatiorigh | | | || nm 
Terex | tox [hip Enatioigh ota Tension [0 | | 0 | | 
tena | tox | hi Eat High o Wie Eatin [v0 | [0 | | os 
Pion encase enw enset fe | P [P 


| tavern | tas | Address Valid to Chip Enable High 60 | | eo | | ons | 


eassiggmeonsoxunesn oor | roo | [wo [| we 


ee ee a 
ieu_[ im [omesenoieises ams fw | |e [|= 
faon® | onpenaerinwowavis [7 | 7 | | 


ed A Cras 
t Chip Enable High to Output Valid (Parameter 

eHove “ Block Erase) 

t Chip Enable High to Output Valid (Main Block 

eave “ Erase) 0.7 0.7 


Output Valid to Reset/Power Down High x ae eee 
es a 


Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 ='1’. 
3. For Program or Erase of the Boot Block RP must be at Vuu. 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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he 18A. Write AC Characteristics, Chip Enable Controlled “ 
= —40 to 125°C; Vpp = 12V + 5%) 


a ee / 421 
Symbol Parameter Veo = 5V+5% | Voc =5V+10% 
SRAM EPROM 
Interface Interface 


TAVAV a Write Cycle Time 


Chip Enable Low to Chip Enable High 


Data Valid to Chip Enable High 


Chip Enable High to Data Transition 


io | 
Chip Enable High to Write Enable High 
| 30 
2 


Chip Enable High to Chip Enable Low 
Address Valid to Chip Enable High 


teunen © Power Down Vu (Boot Block Unlock) to Chip 


Enable High 


Vpp High to Chip Enable High 
Chip Enable High to Address Transition 
Chip Enable High to Output Valid 


Chip Enable High to Output Valid (Boot Block 
Erase) 

Chip Enable High to Output Valid (Parameter 
Block Erase) 


n 


= 


pe} => 
n n 


Output Valid to Vep Low 
Reset/Power Down High to Boot Block Relock 


Notes: 1 See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read giving bit b7 = '1’. 
3. For Program or Erase of the Boot Block RP must be at Vun. 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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Table 18B. Write AC Characteristics, Chip Enable Controlled (1) 
(TA = -40 to 125°C; Vpp = 12V+5% 
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Ee ee ee 
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EMHQV2 Erase 
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) 0.4 

i 0.4 
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Output Valid to Reset/Power Down High 
tower |_| Output Valid to Vep Low 


Notes: 1. See Figure 3 and Table 8 for timing measurements. 
2. Time is measured to Status Register Read_giving bit b7 ='1’. 
3. For Program or Erase of the Boot Block RP must be at Vu. 
4. Time required for Relocking the Boot Block. 
5. Sampled only, not 100% tested. 
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Table 19. Byte Program, Erase Times 
(Ta = 0 to 70°C; Voc = SV + 10% or 5V + 5%) 


Boot or Parameter Block Erase 


Main Block Erase 


Table 20. Byte Program, Erase Times 


[Main Block Program | Vertes =| | te | ae | se 


Vpp = 12V +5% 
Vpp = 12V +5% 
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| min | typ | Max | 


a Da a 
ama 7 eT 


(Ta =—20 to 85°C, —40 to 85°C or —40 to 125°C; Voc = 5V + 10% or 5V + 5%) 


Main Block Program 


DEVICE OPERATION (cont'd) 


Output Disable. The data outputs are high imped- 
ance when the Output Enable G is High with Write 
Enable W High. 


Standby. The memory is in standby when the Chip 
Enable E is High. The power consumption is re- 
duced to the standby level and the outputs are high 
impedance, independent of the Output Enable G 
or Write Enable W inputs. 


Power Down. The memory is in Power Down when 
RP is low. The power consumption is reduced to 
the Power Down level, and Outputs are in nap 
impedance, independant of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 


Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS- 
THOMSON is 20h, and the device codes are OF6h 
for the M28F411 (Top Boot Block) and OFEh for the 
M28F421 (Bottom Boot Block). These codes allow 
programming equipment or applications to auto- 
matically match their interface to the characteristics 
of the particular manufacturer’s product. 


The Electronic Signature is output by a Read Array 
operation when the voltage applied to AQ is at Vip, 
the manufacturer code is output when the Address 


ky SGS-THOMSON 


| Vpp=12V45% = 12V +5% 


Boot or Parameter Block Erase Vpp = 12V +5% oe 


peers 
ace 6A Koss 


input AO is Low and the device code when this input 
is High. Other Address inputs are ignored. 


Instructions and Commands 


The memories include a Command Interface (C.I.) 
which latches commands written to the memory. 
Instructions are made up from one or more com- 
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro- 
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write - 
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 


A Status Register indicates the P/E.C. status 
Ready or Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 


The P/E.C. automatically sets bits b3 to b7 and 
clears bit b6 & b7. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b7 is shown in Table 7. Bits b0O to b2 are 
reserved for future use (and should be masked out 
during status checks). 
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Figure 8. Memory Map, Byte-wide Addresses 


M28F411 TOP BOOT BLOCK 


A0-A18 
7FFFFh 


Byte Wide 


16K BOOT BLOCK 
7C000h 


7BFFFh 

8K PARAMETER BLOCK 
7A000h 
79FFFh 

8K PARAMETER BLOCK 
78000h 


77FFFh 
96K MAIN BLOCK 
60000h 


5FFFFh 
128K MAIN BLOC 
40000h 


3FFFFh 
20000h 
{FFFFh 
00000h 


Read (RD) instruction. The Read instruction con- 
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content. 


Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con- 
troller is active. It consists of one write operation 
giving the command 70h. Subsequent Read opera- 
tions output the contents of the Status Register. 
The contents of the status register are latched on 
the falling edge of E or G signals, and can be read 
until E or G returns to its initial high level. Either E 
or G must be toggled to Vin to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con- 
tents of the Status Register. 


Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AO is Low, and the 
device code, OF6h for the M28F411 or OFEh for the 
M28F421, when AO is High. 


Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 
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M28F421 BOTTOM BOOT BLOCK 


A0-A18 Byte Wide 


7FFFFh 

128K MAIN BLOCK 
60000h 
SFFFFh 

128K MAIN BLOCK 
40000h 
3FFFFh 

128K MAIN BLOCK 
20000h 
1FFFFh 

96K MAIN BLOCK 
08000h 
O7FFFh 

8K PARAMETER BLOCK 
06000h 
O5FFFh 
8K PARAMETER BLOCK 
04000h 
O3FFFh 
| _ ex s00r e100 

00000h 
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Erase Set-up command 20h. The second com- 
mand is the Erase Confirm command ODOh. During 
the input of the second command an address of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis- 
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 


During the execution of the erase by the P/E.C., the 
memory accepts only the RSR (Read Status Reg- 
ister) and ES (Erase Suspenda) instructions. Status 
Register bit b7 returns ’0’ while the erasure is in 
progress and 1’ when it has completed. After com- 
pletion the Status Register bit b5 returns ‘1’ if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg- 
ister bit b3 returns '1’ if Vpp does not remain at VppH 
level when the erasure is attempted and/or proced- 
ing. 

Vpp must be at VpeH when erasing, erase should 
not be attempted when Vpp < VppH as the results 
will be uncertain. If Vpp falls below VppH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (CLRS). The 
Boot Block can only be erased when RP is also at 
VHH. 
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Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 10h). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro- 
gramming has started. 


Memory programming is only made by writing ’0’ in 
place of 1’ in a byte. 

During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b7 returns ‘0’ while the programming is in progress 
and '1’ when it has completed. After completion the 
Status register bit b4 returns ’1’ if there has been a 
Program Failure. Status Register bit b3 returns a 
‘1’ if Vpp does not remain at VppH when program- 
ming is attempted and/or during programming. 
Vpp must be at VepH when programming, program- 
ming should not be attempted when Vpp < VppH 
as the results will be uncertain. Programming 
aborts if Vpp drops below VppxH or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 


The Boot Block can only be programmed when RP 
is at VHH. 


Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to ’1’ by 
the P/E.C., to 0’. Its use is necessary before any 
new operation when an error has been detected. 


Erase Suspend (ES) instruction. The Erase op- 
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = ’1’, or whether the 
P/E.C. cycle was the last and the erase is com- 
pleted, b6 = ’0’. During the suspension the memory 
will respond only to Read (RD), Read Status Reg- 
ister (RSR) or Erase Resume (ER) instructions. 
Read operations initially output the status register 
while erase is suspended but, following a Read 
instruction, data from other blocks of the memory 
can be read. Vpp must be maintained at VppH while 
erase is suspended. If Vpp does not remain at VppH 
or the RP signal goes Low while erase is sus- 
pended then erase is aborted while bits b5 and b3 
of the status register are set. Erase operation must 
be repeated after having cleared the status regis- 
ter, to be certain to erase the block. 


ISA SGS-THOMSON 


M28F411, M28F421 


Erase Resume (ER) instruction. If an Erase Sus- 
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re- 
sumed. The suggested flow charts for programs 
that use the programming, erasure and erase sus- 
pend/resume features of the memories are shown 
in Figure 9 to Figure 11. 


Programming. The memory can be programmed 
byte-by-byte. The Program Supply voltage Vpp 
must be applied before program instructions are 
given, and if the programming is in the Boot Block, 
RP must also be raised to Vuu to unlock the Boot 
Block. The Program Supply voltage may be applied 
continuously during programming. The program 
sequence is started by writing a Program Set-up 
command (40h) to the Command Interface, this is 
followed by writing the address and data byte or 
word to the memory. The Program/Erase Controller 
automatically starts and performs the programming 
after the second write operation, providing that the 
Vpp voltage (and RP voltage if programming the 
Boot Block) are correct. During the programming 
the memory status is checked by reading the status 
register bit b7 which shows the status of the P/E.C. 
Bit b7 = '1’ indicates that programming is com- 
pleted. 


A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 


Erase. The memory can be erased by blocks. The 
Program Supply voltage Vpp must be applied be- 
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). The Program/Erase 
Controller automatically starts and performs the 
block erase, providing the Vpp voltage (and the RP 
voltage if the erase is of the Boot Block) is correct. 
During the erase the memory status is checked by 
reading the status register bit b7 which shows the 
status of the P/E.C. Bitb7 =’1’ indicates that erase 
is completed. 


A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 
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Reset. Note that after any program or erase in- 
struction has completed with an error indication or 
after any Vpp transitions down to VppL the Com- 
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 


Automatic Power Saving 


The M28F411 and M28F421 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 
delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
25mA (CMOS inputs) to less than 2mA. 


Power Down 


The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically 0.2uA and the program 
current to typically 0.1pA. If RP is taken low during 
a memory read operation then the memory is 
de-selected and the outputs become high imped- 
ance. If RP is taken low during a program or erase 
sequence then it is aborted and the memory con- 
tent is no longer valid. 


Recovery from deep power down requires 300ns 
to a memory read operation, or 210ns to a com- 
mand write. On return from power down the status 
register is cleared to 00h. 


Power Up 


The Supply voltage Vcc and the Program Supply 
voltage Vpp can be applied in any order. The mem- 
ory Command Interface is reset on power up to 
Read Memory Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
be taken to avoid writes to the memory when Vcc 
is above VLko and Vpp powers up first. Writes can 
be inhibited by driving either E or W to Vin. The 
memory ts disabled until RP is up to Vin. 

Supply Rails 

Normal precautions must be taken for supply volt- 
age decoupling, each device in a system should 
have the Vcc and Vpp rails decoupled with a 0.1uF 
capacitor close to the Vcc and Vsgs pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 
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Figure 9. Program Flow-chart and Pseudo Code 


Write 40h PG instruction: 

Command — write 40h command 
— write Address & Data 
(memory enters read status 


Write Address state after the PG instruction) 
& Data 

Read Status do: 
Register ~ read status register 


(E or G must be toggled) 


while b7 = 1 


: Vpp Low If b3 = 0, Vpp low error: 
Error (1, 2) — error handler 


Program If b4 = 0, Program error: 
Error (1, 2) — error handler 


Al01278 


Notes: 1. Status check of b3 (Vpp Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2. If a Vpp Low or Program Erase is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 
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Figure 10. Erase Flow-chart and Pseudo Code 


Write 20h EE instruction: 
Command — write 20h command 
— write Block Address 
(A12-A17) & command ODOh 
: (memory enters read status 
ne ris state after the EE instruction) 
Read Status do: 
Register — read status register 
(E or G must be toggled) 


YES if EE instruction given execute 


k suspend erase loop 
<> while b7 = 1 


NO : Vpp Low If b3 = 0, Vpp low error: 
Error (1) — error handler 


YES 


NO. Command If b4, bS5 = 0, Command Sequence error: 
Sequence Error — error handler 


| YES 


NO Erase lf b5 = 0, Erase error: 
Error (1) — error handler 


LYES 


Laser. 1279 


Note: 1. If Vpp Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 
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Figure 11. Erase Suspend & Resume Flow-chart and Pseudo Code 


Write OBOh ES instruction: 
Command — write OBOh command 


(memory enters read register 
state after the ES instruction) 


Read Status do: 
Register — read status register 
(E or G must be toggled) 


while b7 = 1 


Erase If b6 = 0, Erase completed 
Complete (at this point the memory wich 


accept only the RD or ER instruction) 


ES 
Write OFFh RD instruction: 
Command — write OFFh command 
— one o more data reads 
from another block 
Read data from 
another block 


Write ODOh ER instruction: 
Command — write OD0h command 
to resume erasure 


alo1z60 
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Figure 12. Command Interface and Program Erase Controller Flow-diagram (a) 


WAIT FOR 
COMMAND 
WRITE (1) 


BYTE 
IDENTIFIER 
READ 
STATUS 


READ 
STATUS 
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Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vcc falls below Vixo, the Command Interface defaults to Read Array mode. 
2. P/E C. status (Ready or Busy) is read on Status Register bit 7. 
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Figure 13. Command Interface and Program Erase Controller Flow-diagram (b) 


(READ STATUS) 


READ 
STATUS 


(ERASE RESUME) 
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Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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ORDERING INFORMATION SCHEME 


Example: M28F411 -80 X N 1 TR 
F 5V 1 Top Boot 1 Oto70°C TR Tape & Reel 
2 Bottom Boot 3 -40to 125°C Packing 
5 -20 to 85°C 
6 -40to 85°C 


Power Supplies 


-70 70Ons blank Voc+ 10%, N TSOP40 
-80 80ns Vpp+ 5% 10 x 20mm 
-100 100ns 

-120 120ns 


For a list of available options (Vcc Range, Array Organisation, Speed, etc...) refer to the current Memory 
Shortform catalogue. 

For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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TSOP40 - 40 lead Plastic Thin Small Outline, 10 x 20mm 


TSOP40 


Drawing is out of scale 
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LOW VOLTAGE 
4 Megabit (x 8, Block Erase) FLASH MEMORY 


PRELIMINARY DATA 


# SMALL SIZE PLASTIC PACKAGE TSOP40 
» MEMORY ERASE in BLOCKS 


— One 16K Byte Boot Block (top or bottom lo- 
cation) with hardware write and erase pro- 
tection 


— Two 8K Byte Key Parameter Blocks 
— One 96K Byte Main Block 

— Three 128K Byte Main Blocks 

3.3V +0.38V SUPPLY VOLTAGE TSOP40 (N) 
12V + 10% or 5% PROGRAMMING VOLTAGE Seon 
10,000 PROGRAM/ERASE CYCLES 
PROGRAM/ERASE CONTROLLER 
AUTOMATIC STATIC MODE 

LOW POWER CONSUMPTION 

— 1mA Typical in Static Operation 

— 551A Typical in Standby Figure 1. Logic Diagram 
— 0.2uA Typical in Deep Power Down 

— 15/20mA Typical Operating Consumption 
& HIGH SPEED ACCESS TIME: 120ns 

=» EXTENDED TEMPERATURE RANGES 


- 


~ 


DESCRIPTION 


The M28V411 and M28V421 FLASH MEMORIES 
are non-volatile memories that may be erased 
electrically at the block level and programmed by <> DQ0-DQ7 
byte. 


Table 1. Signal Names M28V411 


December 1994 1/24 


This ts preliminary information on a new product now in development or undergoing evaluation. Details are subject to change without notice. 
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Table 2. Absolute Maximum Ratings “) 


symbol | Parameter, = || Value =| Unit 
TA 


Ambient Operating Temperature grade 1 0 to 70 
grade 3 —40 to 125 
grade 6 —40 to 85 


spanang ne ora Es 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings” 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to —2V during transition and for less than 20ns. 
3. Maximum DC voltage on I/O is Vcc + 0.5V, overshoot to 7V allowed for less than 20ns. 


Figure 2. TSOP Pin Connections DESCRIPTION (cont'd) 


The interface is directly compatible with most mi- 
croprocessors. TSOP40 (10 x 20mm) package is 
used. 


Organization 


The M28V411 and M28V421 are organized as 
512K x 8. Memory control is provided by Chip 
Enable, Output Enable and Write Enable inputs. A 
Reset/Power Down/Boot block unlock, tri-level in- 
put, places the memory in deep power down, nor- 
mal operation or enables programming and 
erasure of the Boot block. 


Blocks 


Erasure of the memories is in blocks. There are 7 
blocks in the memory address space, one Boot 
Block of 16K Bytes, two ‘Key Parameter Blocks’ of 
8K Bytes, one ‘Main Block’ of 96K Bytes, and three 
‘Main Blocks’ of 128K Bytes. The M28V411 mem- 
ory has the Boot Block at the top of the memory 
address space (7FFFFh) and the M28V421 locates 
the Boot Block starting at the bottom (00000h). 
Erasure of each block takes typically 1 second and 
each block can be programmed and erased over 
10,000 cycles. 


The Boot Block is hardware protected from acci- 
dental programming or erasure depending on the 
AIO1406 RP signal. Program/Erase commands in the Boot 
Block are executed only when RP is at 12V. 


Block erasure may be suspended while data is read 


Warning: NC = No Connections, DU = Don’t Use from other blocks of the memory, then resumed. 
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Table 3. Operations 


Note: X = Vit or Vin, Vep = Vepc or Vepx 


Table 4. Electronic Signature 


Note: RP = Vin 


Bus Operations 


Six operations can be performed by the appropriate 
bus cycles, Read Byte from the Array, Read Elec- 
tronic Signature, Output Disable, Standby, Power 
Down and Write the Command of an Instruction. 


Command Interface 


Commands can be written to a Command Interface 
(C.I.) latch to perform read, programming, erasure 
and to monitor the memory’s status. When power 
is first applied, on exit from power down or if Vcc 
falls below VLko, the command interface is reset to 
Read Memory Array. 


Instructions and Commands 


Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec- 
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller (P/E.C.) handles 
all timing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com- 
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the array, the Electronic 
Signature or the Status Register. 


For added data protection, the instructions for byte 
program and block erase consist of two commands 
that are written to the memory and which start the 
automatic P/E.C. operation. Byte programming 
takes typically 9s, block erase typically 1 second. 


a 


|code | device | E | G | W | Ao | a9 | ArAsaaroats | Da0-Da7_ 
[Manufact.cove | | vu | ve | vm _| P 20h 
Device code | M2avA11 | vn | vie | via | vin | vio | Dontcare | oF7h 
jMeeveet | ve | vk | vin} vid | vio 
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Don’t Care 


Tie [ve 


Don't Care 


Erasure of a memory block may be suspended in 
order to read data from another block and then 
resumed. A Status Register may be read at any 
time, including during the programming or erase 
cycles, to monitor the progress of the operation. 


Power Saving 


The M28V411 and M28V421 have a number of 
power saving features. Following a Read access 
the memory enters a static mode in which the 
supply current is typically 1mA. A CMOS standby 
mode is entered when the Chip Enable E and the 
Reset/Power Down (RP) signals are at Vcc, when 
the supply current drops to typically 60uA. A deep 
power down mode is enabled when the Re- 
set/Power Down (RP) signal is at Vss, when the 
supply current drops to typically 0.2uA. The time 
required to awake from the deep power down mode 
is 700ns maximum, with instructions to the C.I. 
recognised after 580ns. 


DEVICE OPERATION 
Signal Descriptions 


AQ-A18 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 


AQ Address Input is also used for the Electronic 
Signature Operation. When AQ is raised to 12V the 
Electronic Signature may be read. The AO signal is 
used to read two bytes, when AO is Low the Manu- 
facturer code is read and when AO is High the 
Device code. 
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Table 5. Instructions 


ER Erase 


Resume 


Notes: 1. X = Don’t Care. 


Cycles ist Cycle 2nd Cycle 


(2) Read 

Read ; 

Status 1+ Write X 70h Read ©) X 

Register 

Read 
RSIG_ | Electronic 3 Write x 90h Read @ | Signature 

Signature Adress 
22 00 

40h or 

Program Write 40h Write | Adress Data Data np 

Clear 
CLRS | Status Write 

Register 

Erase 


Status 
Register 


Signature 


2 The first cycle of the RD, RSR or RSIG instruction is followed by read operations to read memory array, Status Register 
or Electronic Signature codes. Any number of Read cycle can occur after one command cycle. 
3. Signature address bit AO=Vi_ will output Manufacturer code. Address bit AO=Vin will output Device code. Other address bits are 


ignored. 


Table 6. Commands 


Toon | ivataresoned 
[ton | ateratv Progam Serup 
[aon ese twp 
-10n [Pepean sate 
[son 
a 
a 


DQO-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a command to the C.I., 
are latched when both Chip Enable E and Write 
Enable W are active. The data output from the 


memory Array, the Electronic Signature or Status 
Register is valid when Chip Enable E and Output 
Enable G are active. The output is high impedance 
when the chip is deselected or the outputs are 
disabled. 


E Chip Enable. The Chip Enable activates the 


memory control logic, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reduces the power consumption to the standby 
level. E can also be used to control writing to the 
command register and to the memory array, while 
W remains at a low level. Both addresses and data 
inputs are then latched on the rising edge of E. 


RP Reset/Power Down. This is a tri-level input 
which locks the Boot Block from programming and 
erasure, and allows the memory to be put in deep 
power down. 


When RP is High (up to 6.5V maximum) the Boot 
Block is locked and cannot be programmed or 
erased. When RP is above 11.4V the Boot Block is 
unlocked for programming or erasure. 


With RP Low the memory is in deep power down, 
and if RP is within Vss+0.2V the lowest supply 
current is absorbed. 
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Table 7. Status Register 


| | Ready 


P/ECS 


Erase 
Suspend’ 


ESS 
Status 


ES 


Program 
Status 


VPPS Vpp Status 


a 
ep) 


Notes: Logic level ’1’ is High, ’0’ is Low. 


G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 


W Write Enable. It controls writing to the Com- 
mand Register and Input Address and Data 
latches. Both Addresses and Data Inputs are 
latched on the rising edge of W. 


Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 


Vpp +10% tolerance option is provided for applica- 
tion requiring maximum 100 write and erase cycles. 


Vcc Supply Voltage. It is the main circuit supply. 


Vss Ground. It is the reference for all voltage 
measurements. 


Memory Blocks 


The memory blocks of the M28V411 and M28V421 
are shown in Figure 8. The difference between the 
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ee 
P/E.C. Status 
oo 


|’ | Suspended —_| 


In progress or 
Completed 
[eer 


Erase Status 
| erase Suosess | 


Program 
Success 


Vpp Low, Abort 


a 
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Indicates the P/E.C. status, check during Program 
or Erase, and on completion before checking bits 
b4 or b5 for Program or Erase Success 


On an Erase Suspend instruction P/ECS and 
ESS bits are set to 1’. ESS bit remains ’1’ until an 
Erase Resume instruction is given. 


ES bit is set to 1’ if P/E.C. has applied the 
maximum number of erase pulses to the block 
without achieving an erase verify. 


PS bit set to '1’ if the P/E.C. has failed to program 
a byte. 


VPPS bit is set if the Vep voltage is below 
VppH(min) when a Program or Erase instruction 
has been executed. 


two products is simply an inversion of the block map 
to position the Boot Block at the top or bottom of 
the memory. The selection of the Boot Block at the 
top or bottom of the memory depends on the 
microprocessor needs. 


Each block of the memory can be erased sepa- 
rately, but only by one block at a time. The erase 
operation is managed by the P/E.C. but can be 
suspended in order to read from another block and 
then resumed. 


Programming and erasure of the memory is dis- 
abled when the program supply is at Vppt. For 
successful programming and erasure the program 
supply must be at VppH. 


The Boot Block provides additional hardware secu- 
rity by use of the RP signal which must be at VHH 
before any program or erase operation will be 
executed by the P/E.C. on the Boot Block. 


5/24 
625 


M28V411, M28Vv421 


Table 8. AC Measurement Conditions 


Input and Output Timing Ref. Voltages 


Figure 3. AC Testing Input Output Waveform 


SRAM Interface 


3V 


EPROM Interface 


Al01275 


Table 9. Capacitance) (Ta = 25 °C, f = 1 MHz) 


Input Capacitance 
Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


Operations 


Operations are defined as specific bus cycles and 

signals which allow memory Read, Command 

Write, Output Disable, Standby, Power Down, and 

ea Signature Read. They are shown in Ta- 
e 3. 


Read. Read operations are used to output the 
contents of the Memory Array, the Status Register 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be !ow in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 


[SSSSSS~SCS*dtST trace Levee EPROM merase Leela 


Figure 4. AC Testing Load Circuit 


1N914 


DEVICE 
UNDER 
TEST 


i Ci = 30pF or 100pF 


Cy. = 30pF for SRAM Interface 
Cy = 100pF for EPROM Interface 
C;_ includes JIG capacitance 


A!01276 


device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. The data read depends on the previous 
command written to the memory (see instructions 
RD, RSR and RSIG). 


Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmed. Awrite operation is initiated when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
and Addresses are latched on the rising edge of W 
or E. 
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Table 10. DC Characteristics 
(Ta = 0 to 70°C; Voc = 3V+0.3V; Vep = 12V+5% or 12Vt+10%) 


Se a oa os 
ae ee 
| to | OutputLeakage Current | OV VoursVec | |_| nA 
Supply Current (Read) TTL oe Vit, f = 5MHz ft go] omal 

| Supply Current (Read) CMOS |_E=Vss,G=Vss,f=SwHz | | 95 | mA 
| Supply Current (Standby) TTL = Current (Standby) TTL | E=VAP=vw | | 3m | 


= Vcc + 0.2V, 
Supply Current (Standby) CMOS ae Veo + 0.2V me 


a — aa a ee 
Ttcos [sur cuneneasey —~+|_—Erasvinpogess | [| a0 | ma 
ce [supply Curent Erase Suspend) | Ea Erase suspends | [10 | ma 


= <= ancien OS 


og =a aero eB 
ine [Program Curent (ase Susp) | Erse suspended | [200 | ua 
a 
ve [input tighVotage die vee | 
va [outputtow voto damit | 
[rooming [ee ae 
ae 


Program aes (Program or Erase 41.4 12.6 
operations) 5% range ; i 

A to eae Voltage (Program or Erase 

__|ssaaistesr ) 10% range de Ine ¥ 


i 


| Vi | Input Voltage (RP, Boot unlock) Boot Block Program or Erase cvs eo 


Notes: 1. Automatic Power Saving reduces Icc to < 2mA typical in static operation. 
2. Current increases to Icc + Iccs during a read operation. 
3. CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vit. 
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Table 11. Read AC Characteristics 
(Ta = 0 to 70°C; Voc = 3.38V + 0.3V; Vpp = 12V + 5% or 12V + 10%) 


Symbol 
re | Min | Max | min | Max | Min | Max | 


150 | 1800 
Parameter Test Condition 20 | 150 
SRAM EPROM EPROM 
Interface Interface Interface 
we [fetta | E=veSov| wo | | ow | | tm | | 


C = 
wo erie? [evseve || sm || we || oo | 
Power Down High = = 
t (1) Chip Enable Low to 
eee ‘2 | Output Transition 
(2) Chip Enable Low to 
Output Valid = 
E 
F 


Output Enable High 
to Output Transition 


t Chip Enable High 
2 {to Output Hi-Z 


t 
C 
O 
O 
H 
O 
D 
O 


| | Ge 
; | Gave 
t (1) | 4 Output Enable Low 
gis Ol2 | to Output Transition 
t (2) Output Enable Low 
cea to Output Valid 
| | Gam 


(1) 


Output Enable High 
to Output Transition 
t Output Enable High 
ene to Output Hi-Z 
Address Transition | ¢ a 
to Output Transition SS vibe 


Notes: 1. Sampled only, not 100% tested. - 
2. G may be delayed by up to tetav - tetav after the falling edge of E without increasing tetav. 


= 

i 

cx fe 

=n 

on fe 
mx fe 

a 


ol 
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Figure 5. Read Mode AC Waveforms 


BIH = (M) aIqeuy eu :2}0N 


ace6c Oliv 


Qa 1aVNa AIEVN3 dIHO GNV AGGNVLs GNV 
+ Adanvls ——— sw 0 vA V.Lva ——><— slndlNO —»<— CIIVA SSSYdQV —»<— dN-YaMOd —> 


Z0q-00d 


) GIvA 


9/24 


MICROELECTROMICS 


‘STA SGS-THONMSON 


629 


M28V411, M28V421 


Table 12. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C; Voc = 3.3V + 0.3V; Vpp = 12V + 5% or 12V + 10%) 


M28V411 / 421 
ae 
SRAM EPROM EPROM 
Interface Interface Interface 


vo | | to | | too | |r 
us 


jn | ts Power Down High to Write Enable 
PHWL Low 
tem | te 


Input Valid to Write Enable High 100 


two 

tps 

tcs 

twp h 
t t Write Enable High to Input 
nies DH | Transition 

tcH h 

tAH 


ae 


Write Enable Low to Write Enable 400 
Hig 


—_k 
i=) 
oO 


—- 
io) 


jen | tow Write Enable High to Chip Enable 
WHEH Hig 
Write Enable High to Write Enable 
tWHWL IWPH | 1 ow 


Address Valid to Write Enable High 
t t Power Down Vuu (Boot Block 
PHHWH | "PHS | Unlock) to Write Enable High 
Ver High to Write Enable High 
t Write Enable High to Address 
ees Transition 


wavs “2 | Write Enable High to Output Valid 


Oo 
=) 


co 
or 


— 
oO 


San ao 
jo) Oo 
gl 
A 


nN 
ro) 
Oo 


ws 

(1, 2) Write Enable High to Output Valid 

mere 2] (Boot Block Erase) ve OS ey 
(1) Write Enable High to Output Valid 

jms | (Parameter Block Erase) 0.3 0.3 eee 
(1) Write Enable High to Output Valid 

jms | (Main Block Erase) SEY 


Output Valid to Reset/Power Down 
tavPH tPHH High 


oupuvaeveiw |» | to] 


(3) Reset/Power Down High to Boot 


Notes: 1. Time is measured to Status Register Read giving bit b7 = '1’. 
2. For Program or Erase of the Boot Block RP must be at Vuu. 
3. Time required for Relocking the Boot Block. 
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iy 


SOIMOLNITTZOLIIN 
NOSINOHL-S9S 


Leg 
Ve/bt 


~<———— PROGRAM OR ERASE ————> 


VALID; | 


a in — | 
—, r 
CMD or DATA -o=nnnnecnnn= - ue STATUS REGISTER } 


DQo-DQ7 COMMAND 
tPHHWH 


ee | 7 tQVVPL: 


i¢———— POWER-UP AND ————> “¢— CONFIRM COMMAND —> <—— STATUS REGISTER ——>* 
SET-UP COMMAND OR DATA INPUT READ 


Al01293C 


Note: Command Input and Status Register Read output is on DQ0-DQ7 only. 
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Table 13. Write AC Characteristics, Chip Enable Controlled 
(Ta =0 to 70°C; Vcc = 3.3V + 0.3V; Vep = 12V + 5% or 12V + 10%) 


M28V411 / 421 
Parameter 
SRAM EPROM EPROM 
Interface Interface interface 


twc | Write Cycle Time 120 5 8 
Power Down High to Chip , 
Enable Low 

t Write Enable Low to Chip 
CS | Enable Low 


” 


Symbol 


ae 


— 
Oo 
— 


oO 


tAVAV 


tPHEL 


tWLEL 


| Max 
i 
_ 
= 
: =] [=| 
lover too | | too} 
wef feeecwrrr To [Te [To f 
= cc 
= ac 
SN eC 
wwe | ime [PeneDoenvenceotnion | zoo | | ao | | a0 | 
tvenen_| ves [Ver High to Chip Enable High | 200 | 200 | | 200 | 


oO 


tEHAX 


—_i 
Oo 


Chip Enable High to Address 


Chip Enable High to Output Valid 


Chip Enable High to Output 0.3 
Valid (Boot Block Erase) : 


(1, 2) 


Comal 
m 
x 
2) 
= 


(1, 2) 


a 
w 


teHave 0.3 0.3 = sec 
(1) Chip Enable High to Output 
leHavs Valid (Parameter Block Erase) 0.3 0.3 
‘cia? Chip Enable High to Output 


Valid (Main Block Erase) 


Output Valid to Reset/Power 
Down High 


Output Valid to Vpp Low 


Reset/Power Down High to Boot 
Block Relock 


Note: 1. Time is measured to Status Register Read giving bit b7 = '1’. 
2. For Program or Erase of the Boot Block RP must be at Vun. 
3. Time required for Relocking the Boot Block. 


tavPH tPHH 


tavvPL 


3) 


truer | 200 


© 
a) 


| [m0] 
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NOSINOHL-S9S ELS | 


SDINOMDITIOUDIA 


C9 
ye/el 


'<¢——— PROGRAM OR ERASE ———> 


tEHQV1,2,3,4 + 


DQ0-DQ7 MD or DATA }e---++-"------ 


tPHHEH Boot Block Unblock 


ae 


tVPHEH . 3 tQVVPL! 


<¢————— POWER-UP AND ee “— CONFIRM COMMAND aa <—— STATUS REGISTER ——>* 
SET-UP COMMAND OR DATA INPUT READ 
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Table 14. Byte Program, Erase Times 
(Ta = 0 to 70°C; Vcc = 3.3V + 0.3V) 


Parameter 


as 


Vpp = 12V +5% 
p= 12V+5% 


Vpp = 


Vpp = 12V +10% 


Main Block Erase 


DEVICE OPERATION (cont'd) 


Output Disable. The data outputs are high imped- 
ance when the Output Enable G is High with Write 
Enable W High. 


Standby. The memory is in standby when the Chip 
Enable E is High. The power consumption is re- 
duced to the standby level and the outputs are high 
impedance, independent of the Output Enable G 
or Write Enable W inputs. 


Power Down. The memory is in Power Down when 
RP is low. The power consumption is reduced to 
the Power Down level, and Ouiputs are in high 
impedance, independant of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 


Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memories, the manufacturer code for SGS- 
THOMSON is 20h, and the device codes are OF7h 
for the M28VF411 (Top Boot Block) and OFFh for 
the M28V421 (Bottom Boot Block). These codes 
allow programming equipment or applications to 
automatically match their interface to the charac- 
teristics of the particular manufacturer’s product. 


The Electronic Signature is output by a Read Array 
operation when the voltage applied to AQ is at Vip, 
the manufacturer code is output when the Address 
input AO is Low and the device code when this input 
is High. Other Address inputs are ignored. 


Instructions and Commands 


The memories include a Command Interface (C.1.) 
which latches commands written to the memory. 
Instructions are made up from one or more com- 
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro- 
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gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 1 
to 3 operations, the first of which is always a write 
operation and is followed by either a further write 
operation to confirm the first command or a read 
operation(s) to output data. 


A Status Register indicates the P/E.C. status 
Ready or Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Program Supply voltage Vpp. 


The P/E.C. automatically sets bits b3 to b7 and 
clears bit b6 & b7. It cannot clear bits b3 to b5. The 
register can be read by the Read Status Register 
(RSR) instruction and cleared by the Clear Status 
Register (CLRS) instruction. The meaning of the 
bits b3 to b7 is shown in Table 7. Bits bO to b2 are 
reserved for future use (and should be masked out 
during status checks). 


Read (RD) instruction. The Read instruction con- 
sists of one write operation giving the command 
OFFh. Subsequent read operations will read the 
addressed memory array content. 


Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con- 
troller is active. It consists of one write operation 
giving the command 70h. Subsequent Read opera- 
tions output the contents of the Status Register. 
The contents of the status register are latched on 
the falling edge of E or G signals, and can be read 
until E or G returns to its initial high level. Either E 
or G must be toggled to Vin to update the latch. 
Additionally, any read attempt during program or 
erase operation will automatically output the con- 
tents of the Status Register. 
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Figure 8. Memory Map, Byte-wide Addresses 


M28V411 TOP BOOT BLOCK 


A0-A18 Byte Wide 


7FFFFh 
16K BOOT BLOCK 

7C000h 
7BFFFh 

8K PARAMETER BLOCK 
7A000h 
79FFFh 

8K PARAMETER BLOCK 
78000h 


77FFFh 

96K MAIN BLOCK 
60000h 
SFFFFh 

128K MAIN BLOCK 
40000h 
3FFFFh 

128K MAIN BLOCK 
20000h 
1FFFFh 

128K MAIN BLOCK 
00000h 


Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code, 20h, is 
output when the address line AO is Low, and the 
device code, OF7h for the M28V411 or OFFh for the 
M28V421, when AO is High. 


Erase (EE) instruction. This instruction uses two 
write operations. The first command written is the 
Erase Set-up command 20h. The second com- 
mand is the Erase Confirm command ODOh. During 
the input of the second command an address of the 
block to be erased is given and this is latched into 
the memory. If the second command given is not 
the Erase Confirm command then the status regis- 
ter bits b4 and b5 are set and the instruction aborts. 
Read operations output the status register after 
erasure has started. 


During the execution of the erase by the P/E.C., the 
memory accepts only the RSR (Read Status Reg- 
ister) and ES (Erase Suspend) instructions. Status 
Register bit b7 returns ’0’ while the erasure is in 
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M28V421 BOTTOM BOOT BLOCK 


A0-A18 Byte Wide 


7FFFFh 

128K MAIN BLOCK 
60000h 
S5FFFFh 

128K MAIN BLOCK 
40000h 
3FFFFh 

128K MAIN BLOCK 
20000h 
1FFFFh 

96K MAIN BLOCK 
08000h 
O7FFFh 

8K PARAMETER BLOCK 
06000h 
OSFFFh 
8K PARAMETER BLOCK 

04000h 
O3FFFh 

16K BOOT BLOCK 
00000h 
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progress and ‘1’ when it has completed. After com- 
pletion the Status Register bit b5 returns ’1’ if there 
has been an Erase Failure because erasure has 
not been verified even after the maximum number 
of erase cycles have been executed. Status Reg- 
ister bit b3 returns '1’ if Vpp does not remain at VepH 
level when the erasure is attempted and/or proced- 
ing. 

Vpp must be at Very when erasing, erase should 
not be attempted when Vpp < Vppx as the results 
will be uncertain. If Vep falls below VppH or RP goes 
Low the erase aborts and must be repeated, after 
having cleared the Status Register (CLRS). 


The Boot Block can only be erased when RP is also 
at VHH. 


Program (PG) instruction. This instruction uses 
two write operations. The first command written is 
the Program Set-up command 40h (or 10h). A 
second write operation latches the Address and the 
Data to be written and starts the P/E.C. Read 
operations output the status register after the pro- 
gramming has started. 
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Memory programming is only made by writing ’0’ in 
place of 1’ in a byte. 


During the execution of the programming by the 
P/E.C., the memory accepts only the RSR (Read 
Status Register) instruction. The Status Register bit 
b7 returns ’0’ while the programming is in progress 
and ’1’ when it has completed. After completion the 
Status register bit b4 returns 1’ if there has been a 
Program Failure. Status Register bit b3 returns a 
1’ if Vpp does not remain at VppH when program- 
ming is attempted and/or during programming. 
Vpp must be at VppH when programming, program- 
ming should not be attempted when Vpp < VppH 
as the results will be uncertain. Programming 
aborts if Vpp drops below VppH or RP goes Low. If 
aborted the data may be incorrect. Then after 
having cleared the Status Register (CLRS), the 
memory must be erased and re-programmed. 


The Boot Block can only be programmed when RP 
is at VHu. 


Clear Status Register (CLRS) instruction. The 
Clear Status Register uses a single write operation 
which clears bits b3, b4 and b5, if latched to ’1’ by 
the P/E.C., to 0’. Its use is necessary before any 
new operation when an error has been detected. 


Erase Suspend (ES) instruction. The Erase op- 
eration may be suspended by this instruction which 
consists of writing the command OBOh. The Status 
Register bit b6 indicates whether the erase has 
actually been suspended, b6 = '1’, or whether the 
P/E.C. cycle was the last and the erase is com- 
pleted, b6 = 0’. During the suspension the memory 
will respond only to Read (RD), Read Status Reg- 
ister (RSR) or Erase Resume (ER) instructions. 
Read operations initially output the status register 
while erase is suspended but, following a Read 
instruction, data from other blocks of the memory 
can be read. Vpp must be maintained at VppH while 
erase is suspended. If Vpp does not remain at VpPH 
or the RP signal goes Low while erase is sus- 
pended then erase is aborted while bits b5 and b3 
of the status register are set. Erase operation must 
be repeated after having cleared the status regis- 
ter, to be certain to erase the block. 


Erase Resume (ER) instruction. If an Erase Sus- 
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command ODOh. The status register bit b6 is 
cleared when erasure resumes. Read operations 
output the status register after the erase is re- 
sumed. The suggested flow charts for programs 
that use the programming, erasure and erase sus- 
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pend/resume features of the memories are shown 
in Figure 9 to Figure 11. 


Programming. The memory can be programmed 
byte-by-byte. The Program Supply voltage Vpp 
must be applied before program instructions are 
given, and if the programming is in the Boot Block, 
RP must also be raised to Von to unlock the Boot 
Block. The Program Supply voltage may be applied 
continuously during programming. The program 
sequence is started by writing a Program Set-up 
command (40h) to the Command Interface, this is 
followed by writing the address and data byte or 
word to the memory. The Program/Erase Controller 
automatically starts and performs the programming 
after the second write operation, providing that the 
Vpp voltage (and RP voltage if programming the 
Boot Block) are correct. During the programming 
the memory status is checked by reading the status 
register bit b7 which shows the status of the P/E.C. 
Bit b7 = ‘1’ indicates that programming is com- 
pleted. 


A full status check can be made after each 
byte/word or after a sequence of data has been 
programmed. The status check is made on bit b3 
for any possible Vpp error and on bit b4 for any 
possible programming error. 


Erase. The memory can be erased by blocks. The 
Program Supply voltage Vpp must be applied be- 
fore the Erase instruction is given, and if the Erase 
is of the Boot Block RP must also be raised to VHH 
to unlock the Boot Block. The Erase sequence is 
started by writing an Erase Set-up command (20h) 
to the Command Interface, this is followed by an 
address in the block to be erased and the Erase 
Confirm command (ODOh). The Program/Erase 
Controller automatically starts and performs the 
block erase, providing the Vpp voltage (and the RP 
voltage if the erase is of the Boot Block) is correct. 
During the erase the memory status is checked by 
reading the status register bit b7 which shows the 
status of the P/E.C. Bitb7 =’1’ indicates that erase 
is completed. 


A full status check can be made after the block 
erase by checking bit b3 for any possible Vpp error, 
bits b5 and b6 for any command sequence errors 
(erase suspended) and bit b5 alone for an erase 
error. 


Reset. Note that after any program or erase in- 
struction has completed with an error indication or 
after any Vpp transitions down to Vpp_ the Com- 
mand Interface must be reset by a Clear Status 
Register Instruction before data can be accessed. 
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Automatic Power Saving 


The M28V411 and M28V421 memories place 
themselves in a lower power state when not being 
accessed. Following a Read operation, after a 
delay equal to the memory access time, the Supply 
Current is reduced from a typical read current of 
20mA (CMOS inputs) to less than 2mA. 


Power Down 


The memories provide a power down control input 
RP. When this signal is taken to below Vss + 0.2V 
all internal circuits are switched off and the supply 
current drops to typically 0.2uA and the program 
current to typically 0.1pA. If RP is taken low during 
a memory read operation then the memory is de- 
selected and the outputs become high impedance. 
If RP is taken low during a program or erase 
sequence then it is aborted and the memory con- 
tent is no longer valid. 


Recovery from deep power down requires 700ns 
to a memory read operation, or 580ns to a com- 
mand write. On return from power down the status 
register is cleared to 0Oh. 
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Power Up 


The Supply voltage Vcc and the Program Supply 
voltage Vpp can be applied in any order. The mem- 
ory Command Interface is reset on power up to 
Read Memory Array, but a negative transition of 
Chip Enable E or a change of the addresses is 
required to ensure valid data outputs. Care must 
be taken to avoid writes to the memory when Vcc 
is above VLko and Vpp powers up first. Writes can 
be inhibited by driving either E or W to Vin. The 
memory is disabled until RP is up to Vin. 


Supply Rails 


Normal precautions must be taken for supply volt- 
age decoupling, each device in a system should 
have the Vcc and Vpp rails decoupled with a 0.1p.F 
capacitor close to the Vcc and Vss pins. The PCB 
trace widths should be sufficient to carry the Vpp 
program and erase currents required. 
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Figure 9. Program Flow-chart and Pseudo Code 


Write 40h PG instruction: 

Command — write 40h command 
— write Address & Data 
(memory enters read status 


Write Address state after the PG instruction) 
& Data 

Read Status do: 
Register — read status register 


(E or G must be toggled) 


while b7 = 1 


: Program If b4 = 0, Program error: 
Error (1, 2) — error handler 


Al01278 


| YES 
; Vpp Low If b3 = 0, Vpp low error: 
Error (1, 2) — error handler 
LYES 
|YES 


Notes: 1. Status check of b3 (Vpp Low) and b4 (Program Error) can be made after each byte/word programming or after a sequence. 
2 If aVpp Low or Program Erase is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 
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Figure 10. Erase Flow-chart and Pseudo Code 


Write 20h EE instruction: 
Command — write 20h command 
— write Block Address 
(Ai2-A17) & command 0D0h 


(memory enters read status 
Caine en state after the EE instruction) 


=, 


Read Status do: 
Register — read status register 
(E or G must be toggled) 
if EE instruction given execute 


suspend erase loop 
while b7 = 1 


¥ 


NO. Vpp Low If b3 = 0, Vpp low error: 
Error (1) — error handler 


[YES 


NO. Command If b4, b5 = 0, Command Sequence error: 
Sequence Error — error handler 


| YES 


NO. Erase If b5 = 0, Erase error: 
Error (1) — error handler 


| YES 


End A101279 


Note: 1. If Vpp Low or Erase Error is found, the Status Register must be cleared (CLRS instruction) before further P/E C. operations 
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Figure 11. Erase Suspend & Resume Flow-chart and Pseudo Code 


Write OBOh ES instruction: 
Command — write OBOh command 


(memory enters read register 
State after the ES instruction) 


Read Status do: 
Register — read status register 
(E or G must be toggled) 


while b7 = 1 


Erase If b6 = 0, Erase completed 
Complete (at this point the memory wich 
accept only the RD or ER instruction) 
ES 
Write OFFh RD instruction: 
Command — write OFFh command 


— one o more data reads 
from another block 


Read data from 
another block 


Write ODOh ER instruction: 


Command — write OD0h command 
to resume erasure 


Erase Continues Al01280 
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Figure 12. Command Interface and Program Erase Controller Flow-diagram (a) 


WAIT FOR 
COMMAND 
WRITE (1) 


BYTE 
IDENTIFIER 


PROGRAM 
SET-UP 


READ 
STATUS 


READ 
STATUS 


Al01286C 


Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vcc falls below Vixo, the Command Interface defaults to Read Array mode. 
2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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Figure 13. Command Interface and Program Erase Controller Flow-diagram (b) 


(READ STATUS) 


READ 
STATUS 
ERASE 
SUSPEND 


READ 
STATUS 


READ 
STATUS (ERASE RESUME) 


Al01287B 


Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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ORDERING INFORMATION SCHEME 


Example: M28V411 -80 N 1 TR 


Array Org. Temp.Range_|| Option | 
1 Oto70°C TR Tape & Reel 
3 40 to 125°C pao 


6 -—40to 85°C 


Vo 3.3V 1 Top Boot 
2 Bottom Boot 


420 120ns N TSOP40 
-150 150ns wen 
-180 180ns 


For a list of available options (Vcc Range, Array Organisation, Speed, etc...) refer to the current Memory 
Shortform catalogue. 


For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 
to you. 
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TSOP40 - 40 lead Plastic Thin Small Outline, 10 x 20mm 


a ee en 


TSOP40 


| 
on 


Drawing is out of scale 
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8 Megabit (1 Meg x 8, Sector Erase) FLASH MEMORY 


PRELIMINARY DATA 


= SMALL SIZE PLASTIC PACKAGES TSOP40 
and S044 


= MEMORY ERASE in SECTORS 
— 16 Sectors of 64K Bytes each 
e 5V +0.5V SUPPLY VOLTAGE 
a 12V +5% PROGRAMMING VOLTAGE 


= 100,000 PROGRAM/ERASE CYCLES per 
SECTOR 


=» PROGRAM/ERASE CONTROLLER 
— Program Byte-by-Byte 
— Erase by Sector, Erase Suspend/Resume 
Ready/Busy Output 


# LOW POWER CONSUMPTION 

— 30pA Typical in Standby 

— 0.2uA Typical in Deep Power Down 
# HIGH SPEED ACCESS TIME: 100ns 
=» EXTENDED TEMPERATURE RANGE 


=# COMPATIBLE to 16 MEGABIT FLASH 
MEMORY 


— Equal Software Command Set 
— Pinout Compatible 


Table 1. Signal Names 


=e [otpense 
i 
[a [ renova 


! 
February 1995 


TSOP40 (N) 
10 x 20mm 


Figure 1. Logic Diagram 


xT» DQ0-DQ7 


M28F841 


Al01026B 
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Figure 2A. TSOP Pin Connections Figure 2B. TSOP Reverse Pin Connections 


M28F841 


M28F841 


(Normal) 


(Reverse) 


Al01135B Al01136B 


Warning: NC = No Connections Warning: NC = No Connections 


Figure 2C. SO Pin Connections DESCRIPTION 


The M28F841 FLASH MEMORY product is a non- 
volatile memory that may be erased electrically at 
the sector level and programmed byte-by-byte. 
The interface is directly compatible with most mi- 
croprocessors. It is intended for computer file sys- 
tems and mass data storage applications. TSOP40 
and S044 packages are used. The M28F841 is 
software and pin-out, footprint compatible with the 
M28V161, 16 Megabit FLASH Memory, with the 
simple substraction of an address line. 


Organization 


M28F841 The organization is 1 Meg x 8 with Address lines 
AO-A19 and Data Input/Outputs DQ0-DQ7. Mem- 
ory control is provided by Chip Enable, Output 
Enable and Write Enable inputs. A Reset/Power 
Down input places the memory in deep power 
down. A Ready/Busy output indicates the status of 
the internal Program/Erase Controller (P/E.C.). 


Sectors 


Erasure of the memory is in sectors. There are 16 
sectors in the memory address space, each of 64K 
bytes. Programming of each sector takes typically 
0.6 seconds and erasure 1.6 seconds, each sector 
mowers may be programmed and erased over 100,000 
cycles. All sectors are protected from programming 


Warning: NC = No Connections 
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Table 2. Absolute Maximum Ratings “) 


Ambient Operating Temperature 


symbol 


grade 1 0 to 70 
grade 3 —40 to 125 
grade 6 —40 to 85 


2) 
Output Shor Circuit Current 


Notes: 1. Except for the rating "Operating Temperature Range”, stresses above those listed in the Table "Absolute Maximum Ratings" 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


GP 


Table 3. Operations 


Notes: 1. X =Vu or Vin, Ver = Vppc or Veer 


: 
: 
x 


. Minimum Voltage may undershoot to —2V during transition and for less than 20ns. 
. Maximum DC voltage on I/O is Vcc + 0.5V, overshoot to 7V allowed for less than 20ns. 
. Only one output shorted at a time for no longer than 1 second. 


2. RY/BY = Vor when the P/E.C. is executing a Sector Erase or Write operation. It is at Vou when the P/E.C. is not busy, in the Erase 


Suspend or Power Down modes. 


Table 4. Electronic Signature 


Device Code Vit 


DESCRIPTION (cont'd) 


or erasure when the Reset/Power Down RFP signal 
is Low. Sector erase may be suspended while data 
is read from other sectors of the memory, then 
resumed. 


Bus operations 


Five operations can be performed by the appropri- 
ate bus cycles, Read a Byte from the Array, Output 


Disable, Standby, Power Down and Write a Com- 
mand of an Instruction. 


Command Interface 


Commands can be written to a Command Interface 
(C.|.) latch to perform read, programming, erasure 
and to monitor then memory’s status. When power 
is first applied, on exit from power down or if Vcc 
falls below VLko, the command interface is reset to 
Read Memory Array. 
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Table 5. Instructions 


1st | tsteycle 


Read 
Status 
Register 


Read 


Electronic 


RSIG 
Signature 
Pao 
Clear 
CLRS | Status 
Register 
Erase 
Suspend 
Erase 
Resume 


Notes: 1. X = Don't Care. 


2nd Cycle 


Register 
Output 


Signature 
Adress 


2. The first cycle of the RD, RSR or RSIG instruction is followed by read operations to Read Memory Array, Read Status Register 
or Read Electronic Signature codes. Any number or read cycles may be performed after an RD, RSR or RSIG instructions. 
3. Signature address bit AO=Vi. will output Manufacturer code. Address bit AO=Vin will output Device code. Other address bits are 


ignored. 


Table 6. Commands 


Read Electronic Signature 
coor [ee Sans 


OBOh 


ODOh Erase Resume/Erase Confirm 
OFFh Read Memory Array / Reset 
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Instructions and Commands 


Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec- 
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller handles all tim- 
ing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com- 
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the Array, the Electronic 
Signature or the Status Register. 


For added data protection, the instructions for byte 
program and sector erase consist of two com- 
mands that are written to the memory and which 
start the automatic P/E.C. operation. Byte pro- 
gramming takes typically 9us, sector erase typically 
1.6 seconds. Erasure of a memory sector may be 
suspended in order to read data from another 
sector and then resumed. 


SGS-THOMSON 
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Table 7. Status Register 


Logic ae 


fo | Ready The RY/BY output or the P/E.C. status bit may be 
P/ECS P/E.C. Status 
Busy 


checked during Program or Erase. The bit should 
be checked on completion before checking bits 
Pisce | 4 | Suspended —_| 
Suspend 
Status In Progress or 
Completed 
Ds [eeeter 
ES Erase Status 
Po fewsiees 


b4 or b5 for success. 
14s PS bit set to ’1’ if the P/E.C. has failed to program 
ps A Program 
Status lf PS and ES bits are set to '1’ during a sector 
Program erase attempt, an improper command sequence 


On an Erase Suspend instruction the ESS bit is 
set to ’1’ and the P/ECS bit remains at 1’. ESS bit 
remains ’1’ until an Erase Resume instruction is 
given. 


ES bit is set to 1’ if P/E.C. has applied the 
maximum number of erase pulses to the block 
without achieving an erase verify. 


Success was entered and the instruction should be given 


again. 
Vpp Low, Abort 
VPPS 3 Vpp Status 
Vpp OK 


es ee 
es oe ee 
[ro rma | 


Note: Logic level ’1’ is High, '0’ is Low. 


VPPS bit is set if the Vpp voltage is below 
VppH(min) when a Program or Erase instruction is 
executed and the instruction is aborted. The 
Status Register must be cleared before another 
write or erase operation is attempted. 


Bits b2, b1 and bO are reserved for future use and 
should be masked out when polling the Status 
Register. 


A Status Register may be read at any time, includ- Power Saving 


ing during the programming or erase cycles, to The M28F841 memory have a number of power 


monitor the progress of the operation. In addition a f M 
Ready/Busy output RY/BY indicates the status of aoe he Chin oe a 
the P/E.C. After Programming or Erasure the Com- = Down RP signals are at Voc, when the supply 


mand interface must be reset by giving the Read = — current drops to typically 301A. Adeep power down 

Memory Array instruction before the memory con- mode is enabled when the Reset/Power Down 

tents can be accessed. signal RP is at Vss, when the supply current drops 
to typically 0.2uA. The time required to awake from 
the deep power down mode is 11s maximum, with 
instructions to the C.I. recognized after 400ns. 
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AC MEASUREMENT CONDITIONS 


< 10ns 
0 to 3V 
Input and Output Timing Ref. Voltages 1.5V 


Input Rise and Fall Times 
Input Pulse Voltages 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. ° 


Figure 3. AC Testing Input Output Waveforms 


Al01417 


Table 8. Capacitance) (Ta = 25 °C, f = 1 MHz) 


Symbol 


Input Capacitance 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


T wee | (C= 100pF 


C,_ includes JIG capacitance 
Al00828 


Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


DEVICE OPERATION 
Signal Descriptions 


AOQ-A19 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 


DQO-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a command to the C.I., 
are latched on the rising edge of Chip Enable E 
and Write Enable W, whichever occurs first. The 
data output from the memory Array, the Electronic 
Signature or the Status Register is valid when Chip 
Enable E and Output Enable G are active. The 
output is high impedance when the chip is dese- 
lected or the outputs are disabled. 


E Chip Enable. The Chip Enable activates the 
memory control logic, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reduces the power consumption to the standby 
level. E can also be used to control writing to the 
C.|. and the memory Array while W remains at a 
low level. Both addresses and data inputs are then 
latched on the rising edge of E. 


RP Reset/Power Down. This input allows the 
memory to be placed in a deep power down mode. 
If RP is within Vss + 0.2V the lowest supply current 
is absorbed. 


RY/BY Read/Busy. This output indicates when the 
Program Erase Controller is executing a program 
or erase. It is always active, even during power 
down. If RY/BY is at Vot, the P/E.C. is active. 


G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 


W Write Enable. This controls writing to the C.I., 
Address and Input Data latches. Both Addresses 
and Input Data are latched on the rising edge of W. 


Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 

Vcc Supply Voltage. This is the main circuit sup- 
ply. 

Vss Ground. This is the reference for all the voltage 
measurements. 
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Table 9. DC Characteristics 
(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Voc = 5V + 0.5V; Vpp = 12V + 5%) 


[symbot | Parmer | _Testonation [min [woe | nt 
a. a nae a 
eS ee ee ee 


} Supply Current (Standby) TTL | Current (Standby) TTL E= [EV RP = Ven RP = Vin 


ci ee Current (Standby) CMOS eee [fete 
ee 
|tcce'® | Supply Curent (Erase) | _SectorEraseinprogress | | 30 | mA | 
Supply Current (Erase Suspend) | E=Vm,Erase suspended | | 6 | mA 
[er | Program cure (Ress) | oem Woo «|S m00n 
[ens | Prooram Curent (Sando) | _Vreveo «| —~S« stn 
[re | Program Curent Power own) | AB=Veszoav | ‘| 8 | sa 
[Progam Guren\ Progam) | Byte pograminpropres | | 15 ‘| mA” 
[Program Curent (Erase Suspend) | Erase vepended | (| 200” | ua 
F ve | ioutowvorace | CYC | ws 
vm [imeutnignvotage | SS~*~*~idCiaS*d ee | 
[vox Ouputtowvotage ——Si«| Steam SSS 
| Vou | Outputigh Voge | to -ama |e | | 


Program Voltage (Normal 
wrt | operation re ee es 
Vv Program Voltage 
re (Program or Erase operations) 
Supply Voltage 
(Program or Erase Lock-out) : . 


Notes: 1. Supply Current specified with lour (RY/BY) = 0. 
2. Current increases to Icc + Iccs during a read operation with erase suspended. 
3. CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vi. 


Memory Sectors Programming and erasure of the memory is dis- 


There are 16, 64K Byte memory sectors. Each abled when the Program Supply Voltage is at VppL. 


sector of the memory can be erased separately, but For successful programming and erasure the Pro- 
only one sector at a time. The erase operation is | gfam Supply Voltage must be at Vppx throughout 


managed by the P/E.C. but can be suspended in __ the operation. 
order to read from another sector and then re- 
sumed. 
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Table 10. Read AC Characteristics 


(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Vcc = 5V + 0.5V; Vep = 12V + 5%) 


Output Enable Low 
to Output Transition 


(1) 


tGLax toLz 


Output Enable Low 
to Output Valid 


Output Enable High 
to Output Hi-Z 


Notes: 1. Sampled only, not 100% tested. 


M28F841 


Eat 
mrs 
aie 


2. G may be delayed by up to tetav - tatav after the falling edge of E without i increasing tetav. 


Operations 


Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down and 
Electronic Signature Read. They are shown in Ta- 
ble 3. 


Read. Read operations are used to output the 
contents of the Memory Array, the Status Register 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be Low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. A read operation will output a byte on 
DQO0-DQ7. 


The data read depends on the previous command 
written to the C.I. (see instructions RD, RSR and 
RSIG). 


Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmed. Awrite operation is initiated when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
and Addresses are latched on the rising edge of W 
or E. As for read operations data is transferred on 
DQ0-DQ7. 


Output Disable. The data outputs are high imped- 
ance when the Output Enable G is High with Write 
Enable W High. 
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Figure 5. Read Mode AC Waveforms 
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Table 11. Byte Program, Erase Time 
(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Voc = 5V + 0.5V) 


M28F841 


| Mzarest 
| min | tye | Max 


Parameter Test Conditions 


a 2 
Ee 


Table 12. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Vcc = 5V + 0.5V; Vpp = 12V + 5%) 


Cin [-tox |i [ wax [in [ wx | 


fF ioo | | a0 | | 50 | | 
ELWL 
Write Enable Low to Write Enable 


Te fees a [ae [a [oe 


t Write Enable High to Input 

NDS: Transition 

Ci gems i Ea ES 
t t Write Enable High to Write Enable 30 
ne WPH | Transition 


Address Valid to Write Enable High} 40 | 
Vee High to Write Enable High eo as eo ee 


t Write Enable High to Address 
bide Transition 
t Write Enable High to Output 
slide Enable Low 
t (2) Write Enable High to Output Valid us 
men (Byte Program) 
t (2, 3) Write Enable High to Output Valid 
MONE (Sector Erase) 
(1, 2) Output Valid or Ready Busy High 
| eoaeremme | 


Notes: 1. Sampled only, not 100% tested. 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RY/BY = high. 
Vpp is held high until Status Register bits b3, b4 and b5 indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 °C (grade 1) only. 
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Note: Command Input and Status Register Read output is on DQ0-DQ7 only. 
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Table 13. Write AC Characteristics, Chip Enable Controlled 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Voc = 5V + 0.5V; Vpp = 12V + 5%) 


oe 
Pn [we [i 


twc | Write Cycle Time 


fener” ips oor Down High to Chip Enable 


Write Enable Low to Chip Enable 
tWLEL Ws [iow 


t t Chip Enable Low to Chip Enable 
ELEX CP | Transition 


Ss 
5 
< 
_lh, 
ra 
ra) 


OI 


Input Valid to Chip Enable High 40 
Chip Enable High to Input 
Chip Enable High to Write Enable 
CH High 
t Chip Enable High to Chip Enable 
EPH | Transition 


TAVEH tas_ | Address Valid to Chip Enable High 
tveHeH' | tvps | Vpp High to Chip Enable High 100 


t Chip Enable High to Address 

AH | Transition 

Chip Enable High to Output 
Enable Low 

Chip Enable High to Ready Busy 
Low 


Chip Enable High to Output Valid 
(Byte Program) 


tEHQv2 nee eee pera | fos | fos | | soo 
(1, 2) Output Valid or Ready Busy High 


Notes: 1. Sampled only, not 100% tested. pa! 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RY/BY = high. 
Vpp is held high until Status Register bits b3, b4 and b5 indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 °C (grade 1) only. 
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Figure 8. Memory Map, Byte-wide Addresses 


TOP ADDRESS 


A0-A19 


BOTTOM ADDRESS 


A0-A19 


ore at 
| 64K BYTESECTOR OE0000h 
sorremn |—— Sarre seers} soe 
0oC0000h 


OBFFFFh 


OAFFFFh 
QFFFFh 
8FFFFh 


6FFFFh 
5FFFFh 
4FFFFh 
3FFFFh 


64K BYTE SECTOR 


OBO0000h 
OA0000h 
90000h 
80000h 


60000h 
50000h 
40000h 
30000h 


arerrh | 64K BYTESECTOR 

ae 64K BYTE SECTOR 20000h 

ee 64K BYTE SECTOR 40000 
64K BYTE SECTOR oo000h 


Standby. The memory is in standby when the Chip 
Enable E is High. The power consumption is re- 
duced to the standby level and the outputs are high 
impedance, independent of the Output Enable G 
or Write Enable W inputs. 


Power Down. The memory is in Power Down when 
RP is Low. The power consumption is reduced to 
the power down level and the outputs are high 
impedance independent of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 


Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from the 
memory, the manufacturer code for SGS- 
THOMSON is 20h and the device code for the 
M28F841 is OFCh. These codes allow applications 
to match their interfaces to the characteristics of 
the particular manufacturer’s product. 


The two Electronic Signature codes are output by 
a read operations with the Address line AO at Vit or 
Vin, following an instruction RSIG to the memory. 


Instructions and Commands 


The memory includes a Command Interface (C.I.) 
which latches commands written to the memory. 


A!01494 


Instructions are made up from one or more com- 
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro- 
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 
one to 3 operations, the first of which is always a 
write operation followed by either a further write 
operation to input address and data or to confirm 
the command, or a read operation to output data. 


A Status Register indicates the P/E.C. status 
Ready/Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Vpp Program Supply Voltage. 


The P/E.C. sets status bits b3 to b7 and clears bit 
b6 & b7. It cannot clear bits b3 to b5. The status 
register can be read by the Read Status Register 
RSR instruction and cleared by the Clear Status 
Register CLRS instruction. The meaning of the 
register bits b3 to b7 is shown in Table 7. Bit b0 to 
b2 are reserved for future use and should be 
masked out during status checks. 


The P/E.C. Ready/Busy status is also indicated by 
the RY/BY output. 
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Figure 9. Program Flow-chart and Pseudo Code 


Write 40h 
Command 


Write Address 
& Data 


Read Status 
Register 


Program Status 
Check 
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PG instruction: 

— write 40h command 

— write Address & Data 
(memory enters read status 
state after the PG instruction) 


do: 

— read status register 
while b7 = 1 

or: = 

— check RY/BY output 
Low (0) = Busy 
High (1) = Ready 


see Note 1 


Al01423 


Note: 1. Status check of b7 can be made after each byte programming or after a sequence. 


Read (RD) instruction. The Read instruction con- 
sists of one write operation giving the command 
OFFh. Subsequent read operations will read data 
from the addressed byte of the memory array, until 
a new command is written to the C.I. 


Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con- 
troller is active. It consists of one write operation 
giving the command 70h. Subsequent read opera- 


tions output the contents of the status register. The . 


contents are latched on the falling edge of E or G 


signals, and can be read until E or G returns to its 
initial high level. Either E or G must be toggled to 
Vin to update the latch. Additionally, any read at- 
tempt during program or erase operation will auto- 
matically output the contents of the status register. 


Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h, followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code is output 
when the address line AO is Low and the device 
code when AO is High. 
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Figure 10. Program Status Check Flow-chart and Pseudo Code 


Read Status 
Register 


Vpp Low 
Error (1) 


Program 
Error (1) 


If b3 = 1, Vpp low error: 
— error handler 


If b4 = 1, Program error: 
— error handler 
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Note: 1. {fa Vpp Low or Program error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 


Erase (EE) instruction. The memory can be 
erased in sectors. The Program Supply Voltage 
VppH must be applied before the Erase (EE) in- 
struction is given. This instruction uses two write 
operations. The first command written is the Erase 
Set-up command 20h. The second is the Erase 
Confirm command ODOh. During the input of the 
second command an address within the sector to 
be erased is given and this is latched into the 
memory. If the second command given is not the 
Erase Confirm command then the status register 
bits b4 & b5 are set and the instruction aborts. Read 
operations output the status register after erasure 
has started. 


During the execution of the erase by the P/E.C., the 
memory accepts only the Read Status Register 
(RSR) or Erase Suspend (ES) instructions. Status 
Register bit b7 returns ’0’ while the erasure is in 
progress and ‘1’ when it is completed. After com- 
pletion the Status Register bit b5 returns ‘1’ if there 
has been an erase failure because erasure has not 
been verified after even the maximum number of 
erase pulses have been given. The Status Register 
bit b3 returns ’1’ if the Program Supply Voltage Vpp 
does not remain at VepH when erasure is attempted 
and/or proceeding. 


Vpp must be at VeppH when erasing. Erase should 
not be attempted when Vpp < Vppu as the results 
will be uncertain. If Vpp falls below VppxH or if RP 
goes Low the erase aborts and must be repeated, 
after having cleared the Status Register with the 
CLRS instruction. 


The execution of the erase by the P/E.C. is also 
indicated by the RY/BY output. 


A full status check can be made after sector erase. 
The status check is made on the Status Register 
bit b3 for any possible Vpp error, on bit b5 for an 
erase error or on both bits b4 & b5 for a command 
sequence error. 


Program (PG) instruction. The memory is pro- 
grammed byte-by-byte. The Program Supply Volt- 
age VppH must be applied before the Program (PG) 
instruction is given and may be applied continu- 
ously during programming of a sequence of bytes. 
This instruction uses two write operations. The first 
command written is the Program Set-up command 
40h (or alternatively 10h). Asecond write operation 
latches the address and input data and starts the 
P/E.C. execution. Read operations output the 
Status Register after programming has started. 


Memory programming is only made by writing a ’0’ 
in place of a’1’ in a byte. To write a ’1’ in place of a 
’0’ the Sector must first be erased to all '1’s. 
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Figure 11. Erase Flow-chart and Pseudo Code 


Write 20h 
Command 


Write Sector Address 
& ODOh Command 


Read Status 
Register 


YES 
Erase Status 
Check 


Notes: 1. An Erase Suspend may be executed during this loop. 
2. See separate flow-chart. 


During the execution of the programming the mem- 
ory accepts only the Read Status Register (RSR) 
instruction. The Status Register bit b7 returns ’0’ 
while programming is in progress and 1’ when it is 
completed. After completion the Status Register bit 
b4 returns ‘1’ if there has been a program failure. 
Status Register bit b3 returns a ‘1’ if the Program 
Supply Voltage Vpp does not remain at VppH when 
programming is attempted and/or during program- 
ming. 

Vpp must be at VppH when programming. Program- 
ming should not be attempted when Vpp < VppH as 


M28F841 


EE instruction: 
— write 20h command 
- write Sector Address (A16-A20) 
& Command 0D0h 
(memory enters read status register 
State after the EE instruction) 


do: 
— read status register 
while b7 = 1 (See Note 1) 
or: 
— check RY/BY output 
Low (0) = Busy 
High (1) = Ready 


see Note 2 


Al01425 


the results will be uncertain. Programming aborts 
if Vpp drops below Vppu or RP goes Low. If aborted 
the data may be incorrect, the Status Register must 
be cleared with the Clear Status Register (CLRS) 
instruction, the sector erased and reprogrammed. 


The execution of the programming by the P/E.C. is 
also indicated by the RY/BY output. 


A full status check can be made after each byte or 
after a sequence of bytes has been programmed. 
The status check is made on the Status Register 
bit b3 for any possible Vpp error and on bit b4 fora 
programming error. 
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Figure 12. Erase Status Check Flow-chart and Pseudo Code 


Read Status 
Register 


Vpp Low 
Error (1) 


Command 
Sequence Error 


Error (1) 


If b3 = 1, Vpp low error: 
— error handler 


If b4, bS5 = 1, Command Sequence error: 
— error handler 


lf b5 = 1, Erase error: 
— error handler 
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Note: 1. If Vep Low or Erase error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 


Clear Status Register (CLRS) instruction. This 
instruction uses a single write operation which 
clears the Status Register bits b3, b4 & b5 to ’0’. 
The CLRS instruction reverts the device to the 
Read Array mode and is used before any new 
operation when errors have been detected during 
programming or erasure. 


Erase Suspend (ES) instruction. An Erase op- 
eration may be suspended by using this instruction 
which consists of writing the command OBOh. The 
Status Register bit b6 indicates wether the P/E.C. 
is suspended, bit b6 = ’1’, or whether the P/E.C. 
cycle was the last and the erase is complete, bit b6 
= '0’. During suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Immediately fol- 
lowing the ES instruction, read operations initially 
output the contents of the Status Register while 
erase is suspended, but if a Read (RD) instruction 
is given data may be read from other sectors of the 
memory. The Program Supply Voltage Vep must be 
maintained at VppH while erase is suspended. If 


Vpp does not remain at Vppu or if the RP input goes 
Low, the erase operation is aborted and Status 
Register bits b3 & b5 are set. In this case the Status 
Register must be cleared and the erase operation 
repeated to be certain to erase the sector. 


Erase Resume (ER) instruction. If an Erase Sus- 
pend instruction has been previously executed, the 
erase operation may be resumed giving the com- 
mand ODOh. The Status Register bit b6 will be 
cleared when erase resumes. Read operations 
output the Status Register after the erase is re- 
sumed. 


Reset. After any error has occurred during pro- 
gramming or erase the Status Register must be 
cleared by giving the Clear Status Register instruc- 
tion before the memory array may be read. 


After a successful program or erase operation 
either the Read or Clear Status Register instruction 
must be given before the memory array may be 
read. 
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Figure 13. Erase Suspend & Resume Flow-chart and Pseudo Code 


Write OBOh ES instruction: 

Command — write OBOh command 
(memory enters read status register 
state after the ES instruction) 


Read Status do: 
Register — read status register 
while b7 = 1 


or: as 

~ check RY/BY output 
Low (0) = Busy 

High (1) = Suspended 


Erase . ‘ 
Complete if b6 = 1, Erase is complete 
Write OFFh RD instruction: 
Command — write OFFh command 


~ read one a more bytes 
from any other sector(s) 


a 


Read Data from 
any other Sector(s) 


Write ODOh ER instruction: 
Command — write ODO0h command 
to resume erase 


Erase continues 


Al01427 


: 19/25 
ky7 S2cneease8 
663 


M28F841 


Figure 14. Command Interface and Program Erase Controller Flow-diagram (a) 
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Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vcc falls below Viko, the Command Interface defaults to Read Array mode. 
2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
3. Upon Erase command error, the P/E.C. defaults to Read status and sets bits b4 and b5 of the Status Register. Program and Erase 
commands will be accepted only after the Status Register has been reset by a CLRS command. 
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Figure 15. Command Interface and Program Erase Controller Flow-diagram (b) 
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Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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ORDERING INFORMATION SCHEME 


Example: M28F841 -100 


me oan 


-100 100ns M S044 0 to 70°C TR Tape & Reel 
-120 120ns N  TSOP40 3 40 to 125°C Packing 
R_ Reverse Pinout 


-150 150ns nD eomin 6 -40t0 85°C 


For a list of available options (Vcc Range, Array Organisation, Speed, etc...) refer to the current Memory 


Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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TSOP40 Normal Pinout - 40 lead Plastic Thin Small Outline, 12 x 20mm 


| 
oO 


a ee ee 


TSOP40 


es ee 


Drawing is out of scale 
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TSOP40 Reverse Pinout - 40 lead Plastic Thin Small Outline, 12 x 20mm 


Drawing is out of scale 
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S044 - 44 lead Plastic Small Outline, 525 mils body width 


Drawing is out of scale 
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MICROELECTRONICS M28V841 
LOW VOLTAGE 
8 Megabit (1 Meg x 8, Sector Erase) FLASH MEMORY 
- PRODUCT PREVIEW 


a SMALL SIZE PLASTIC PACKAGES TSOP40 
and S044 


=» MEMORY ERASE in SECTORS 
— 16 Sectors of 64K Bytes each 
a 3V+0.3V SUPPLY VOLTAGE 
m 12V +5% PROGRAMMING VOLTAGE 


= 100,000 PROGRAM/ERASE CYCLES per 
SECTOR 


=» PROGRAM/ERASE CONTROLLER TSOP40 (N) SO44 (M) 
— Program Byte-by-Byte 10 x 20mm 
— Erase by Sector, Erase Suspend/Resume 
Ready/Busy Output 
=» LOW POWER CONSUMPTION 
— 30uA Typical in Standby 
— 0.2uA Typical in Deep Power Down 
# HIGH SPEED ACCESS TIME: 100ns 
=» EXTENDED TEMPERATURE RANGE 


= COMPATIBLE to 16 MEGABIT FLASH 
MEMORY 


— Equal Software Command Set 
— Pinout Compatible 


Figure 1. Logic Diagram 


Table 1. Signal Names 


fe [oapatns 
es 
[re | reine om 
ie | Pan Se Seis 
oe 
[iss [eon 
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Figure 2A. TSOP Pin Connections Figure 2B. TSOP Reverse Pin Connections 


M28V841 M28V841 


(Normal) (Reverse) 
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Warning: NC = No Connections Warning: NC = No Connections 


Figure 2C. SO Pin Connections DESCRIPTION 


The M28V841 FLASH MEMORY product is a non- 
volatile memory that may be erased electrically at 
the sector level and programmed byte-by-byte. 
The interface is directly compatible with most mi- 
croprocessors. It is intended for computer file sys- 
tems and mass data storage applications. TSOP40 
and S044 packages are used. The M28V841 is 
software and pin-out, footprint compatible with the 
M28V161, 16 Megabit FLASH Memory, with the 
simple substraction of an address line. 


Organization 


Mosvedt The organization is 1 Meg x 8 with Address lines 
A0-A19 and Data Input/Outputs DQ0-DQ7. Mem- 
ory control is provided by Chip Enable, Output 
Enable and Write Enable inputs. A Reset/Power 
Down input places the memory in deep power 
down. A Ready/Busy output indicates the status of 
the internal Program/Erase Controller (P/E.C.). 


Sectors - 


Erasure of the memory is in sectors. There are 16 
sectors in the memory address space, each of 64K 
bytes. Programming of each sector takes typically 
0.6 seconds and erasure 1.6 seconds, each sector 
Alo1498 may be programmed and erased over 100,000 
cycles. All sectors are protected from programming 


Warning: NC = No Connections 
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Table 2. Absolute Maximum Ratings “) 


Ambient Operating Temperature 


Symbol 


grade 1 
grade 3 
grade 6 


Temperature Under Bias -—50 to 125 
Storage Temperature —65 to 150 
Input or Output Votages 


(2) Program Supply Voltage, during Erase 


Output Short Circuit Current 


0 to 70 
—40 to 125 
—40 to 85 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings” 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 


relevant quality documents. 


2. Minimum Voltage may undershoot to —2V during transition and for less than 20ns. 
3. Maximum DC voltage on I/O is Vcc + 0.5V, overshoot to 5V allowed for less than 20ns. 


4. Only one output shorted at a time for no longer than 1 second. 


Table 3. Operations 


Notes: 1. X =Vu or Vin, Vepp = Vepc or Veer 


2. RY/BY = Vor when the P/E.C. 1s executing a Sector Erase or Write operation. It is at Von when the P/E.C. is not busy, in the Erase 


Suspend or Power Down modes. 


Table 4. Electronic Signature 


DESCRIPTION (cont'd) 


or erasure when the Reset/Power Down FP signal 
is Low. Sector erase may be suspended while data 
is read from other sectors of the memory, then 
resumed. 


Bus operations 


Five operations can be performed by the appropri- 
ate bus cycles, Read a Byte from the Array, Output 


RY/BY DQO - DQ7 


OFDh 


Disable, Standby, Power Down and Write a Com- 
mand of an Instruction. 


Command Interface 


Commands can be written to a Command Interface 
(C.I.) latch to perform read, programming, erasure 
and to monitor then memory’s status. When power 
is first applied, on exit from power down or if Vcc 
falls below VLko, the command interface is reset to 
Read Memory Array. 
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Electronic 


Signature 


1+ 
1+ 
3 
2 
te 
1 
1 
| 


Notes: 1. X = Don't Care. 


1 I 2nd Cycle 
y 


[=f 
[=f [= 
Cf= [= [= 

C= [oe [= 
fee 
es 
=e 


ER | Erase Write Xx 
Resume 


(2) Read Data 


Status 
Register 


Signature 
Adress ‘ 


2. The first cycle of the RD, RSR or RSIG instruction is followed by read operations to Read Memory Array, Read Status Register 
or Read Electronic Signature codes. Any number or read cycles may be performed after an RD, RSR or RSIG instructions. 
3. Signature address bit AO=Viz will output Manufacturer code. Address bit AO=Vin will output Device code. Other address bits are 


ignored. 


Table 6. Commands 


Oh 
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Instructions and Commands 


Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec- 
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller handles all tim- 
ing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com- 
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the Array, the Electronic 
Signature or the Status Register. 


For added data protection, the instructions for byte 
program and sector erase consist of two com- 
mands that are written to the memory and which 
start the automatic P/E.C. operation. Byte pro- 
gramming takes typically 9us, sector erase typically 
1.6 seconds. Erasure of a memory sector may be 
suspended in order to read data from another 
sector and then resumed. 
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Table 7. Status Register 


Logic re 
The RY/BY output or the P/E.C. status bit may be 
P/ECS 7 P/E.C. Status 
Busy 


checked during Program or Erase. The bit should 
7 | 4 | suspended 


be checked on completion before checking bits 
In Progress or 
Completed 
VPPS 
ee ee 


b4 or b5 for success. 
Erase Status 
eo 
ee 
Note: Logic level ’1’ is High, '0’ is Low. 


On an Erase Suspend instruction the ESS bit is 
set to 1’ and the P/ECS bit remains at '1’. ESS bit 
remains '1’ until an Erase Resume instruction is 
given. 


ES bit is set to 1’ if P/E.C. has applied the 
maximum number of erase pulses to the block 
without achieving an erase verify. 


If PS and ES bits are set to ’'1’ during a sector 
erase attempt, an improper command sequence 
was entered and the instruction should be given 
again. 


Status 


Program 
Success 


Vpp Low, Abort 
Vpp Status 
Vpp OK 


Ce a 


VPPS bit is set if the Vpp voltage is below 
VppH(min) when a Program or Erase instruction is 
executed and the instruction is aborted. The 
Status Register must be cleared before another 
write or erase operation is attempted. 


Bits b2, b1 and bO are reserved for future use and 
should be masked out when polling the Status 
Register. 


PS bit set to ) if the P/E.C. has failed to program 
A Program 


A Status Register may be read at any time, includ- Power Saving 


ing during the programming or erase cycles, to The M28V841 memory have a number of power 


monitor the progress of the operation. In addition a 
Ready/Busy output RY/BY indicates the status of rll Ni ‘Chip bed aed lar nese a 


the P/E.C. After Programming or Erasure the com- Down RP signals are at Vcc, when the supply 
mand interface must be reset by giving the Read —gurrent drops to typically 30. Adeep power down 
Memory Array instruction before the memory con- mode is enabled when the Reset/Power Down 
tents can be accessed. signal RP is at Vss, when the supply current drops 


to typically 0.21:A. The time required to awake from 
the deep power down mode is 11s maximum, with 
instructions to the C.I. recognized after 400ns. 
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AC MEASUREMENT CONDITIONS 


< 10ns 
0 to 3V 
Input and Output Timing Ref. Voltages  1.5V 


Input Rise and Fall Times 


Input Pulse Voltages 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 
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Table 8. Capacitance™) (Ta = 25 °C, f = 1 MHz) 


Symbol 


Input Capacitance 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


C,_ includes JIG capacitance 
Al01418 


Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


DEVICE OPERATION 
Signal Descriptions 


AO-A19 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 


DQ0-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a command to the C.I., 
are latched on the rising edge of Chip Enable E 
and Write Enable W, whichever occurs first. The 
data output from the memory Array, the Electronic 
Signature or the Status Register is valid when Chip 
Enable E and Output Enable G are active. The 
output is high impedance when the chip is dese- 
lected or the outputs are disabled. 


E Chip Enable. The Chip Enable activates the 
memory control logic, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reduces the power consumption to the standby 
level. E can also be used to control writing to the 
C.l. and the memory Array while W remains at a 
low level. Both addresses and data inputs are then 
latched on the rising edge of E. 


RP Reset/Power Down. This input allows the 
memory to be placed in a deep power down mode. 
If RP is within Vss + 0.2V the lowest supply current 
is absorbed. 


RY/BY Read/Busy. This output indicates when the 
Program Erase Controller is executing a program 
or erase. It is always active, even during power 
down. If RY/BY is at Vot, the P/E.C. is active. 


G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. 


W Write Enable. This controls writing to the C.I., 
Address and Input Data latches. Both Addresses 
and Input Data are latched on the rising edge of W. 


Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 

Vcc Supply Voltage. This is the main circuit sup- 
ply. 

Vss Ground. This is the reference for all the voltage 
measurements. 
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Table 9. DC Characteristics 
(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Vcc = 3.3V + 0.3V; Vpp = 12V + 5%) 


E = Vin, RP = Vin 


E=Vcc+0. 
Supply Current (Standby) CMOS RP = Veo : . My 


RP = Vsg + 0.2V 


rr [Program Curent (Sandy) [| Vesoe ‘| ~(| sto | na 
[rz [Progam Cunen(Poverdowey | APaveesoav || 8 | aa 
re [Progam Curent Poeran) | Bye pogamingrepess | | 18 | ma 
wee [Program Curent (Ease) | Secor erseinprgress | | 10 | ma 
“rs [Progam Curent (Case Supra) | ease suspended | | a0 | ak 
[ve [inputtow'vetage | S*dt Ces || 
ve [nattigh vonage ie ev 
Tver [ouputtow age «| teem dT dV 
vor [ouputtignvoese =| tonaama dee | 


Program Voltage (Normal 

operation) Vec + 0.3 ss 
Program Voltage 

(Program or Erase operations) a a : 
Supply Voltage 

(Program or Erase Lock-out) 2 V 


Notes: 1. Supply Current specified with lour (RY/BY) = 0. 
2. Current increases to Icc + Iccs during a read operation with erase suspended. 
3. CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vit. 


Memory Sectors Programming and erasure of the memory is dis- 
There are 16, 64K Byte memory sectors. Each abled when the Program Supply Voltage is at VppL. 


sector of the memory can be erased separately, but For successful programming and erasure the Pro- 
only one sector at a time. The erase operationis gram Supply Voltage must be at VppH throughout 


managed by the P/E.C. but can be suspended in the operation. 
order to read from another sector and then re- 
sumed. 
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Table 10. Read AC Characteristics 


(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Voc = 3.3V + 0.3V; Vep = 12V + 5%) 


Parameter 


tavav 


Ss 
S 
< 


~~ 
—_ 


Pilg Chip Enable Low to na. 

(2 | Output Transition = 
t (2) | 4 Chip Enable Low to Fak 
ere CE | Output Valid 7 
t (1) | 4 Output Enable Low 2 
ane OlZ | to Output Transition - 


Q 
< 
= 


a 


_ 
_ 


) Chip Enable High Gz 
to Output Hi-Z eae 
' Output Enable High (—— 
GHOQX OH | to Output Transition : 
oh 4 Output Enable High E 
DF | to Output Hi-Z 


m 
a 
- 


Notes: 1. Sampled only, not 100% tested. 
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| Max | Min | Max 
| f=) f= 


Test Condition 


Address Valid to = ~ 
thc |Next Address Valid | & = Vu G= Vit 
Address Valid to = os 
Output Valid E=Vi,G= Vir 
Power Down High ae Foe 
tPHav to Output Valid E = Vit, G = Vit 


Q 
< 
te 


mM 
< 
- 


c = 
Output Enable High — 
to Output Transition 


m 
a 
rz 


Address Transition E na. 
to Output Transition | © = Vi G@= Ve 


< 


a} 
” 


2. G may be delayed by up to terav - tarav after the falling edge of E without increasing tetav. 


Operations 


Operations are defined as specific bus cycles and 

signals which allow memory Read, Command 

Write, Output Disable, Standby, Power Down and 

cee Signature Read. They are shown in Ta- 
e 3. 


Read. Read operations are used to output the 
contents of the Memory Array, the Status Register 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be Low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. A read operation will output a byte on 
DQO0-DQ7. 
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The data read depends on the previous command 
written to the C.I. (see instructions RD, RSR and 
RSIG). 


Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmed. Awrite operation is initiated when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
and Addresses are latched on the rising edge of W 
or E. As for read operations data is transferred on 
DQO-DQ7. 


Output Disable. The data outputs are high imped- 
ance when the Output Enable G is High with Write 
Enable W High. 
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i<— POWER-UP — ADDRESS VALID —¢— OUTPUTS ——>————- DATA VALID >. STANDBY ————> 
AND STANDBY AND CHIP ENABLE ENABLED 
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Note: Write Enable (W) = High 
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Table 11. Byte Program, Erase Time 
(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Voc = 3.3V + 0.3V) 


Pram a 
Parameter 


ae ee 


Test Conditions 


Table 12. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Voc = 3.3V + 0.3V; Vpp = 12V + 5%) 


M28V841 
Symbol Parameter 


two | Write Cycle Time 


(1) Power Down High to Write Enable 
tPHWL tps how 
P 


= 
n 


Chip Enable Low to Write Enable 
teELWL tc Low 
t t Write Enable Low to Write Enable 
WLWX WP | Transition 


tos | Input Valid to Write Enable High 
tp 


pio | 
| | lee 
7 po | 
i ion | 40 | 
Write Enable High to Input 5 
Transition 
it | | po | 
i in| 40 | 
ign | too | 
psf 


P 


S 
S 
H 
H 


Write Enable High to Chip Enable 
High 
t t Write Enable High to Write Enable 
WHWx | WPH | Transition 


tas | Address Valid to Write Enable High 
tveqwH? | tves |Vpp High to Write Enable High 


t t Write Enable High to Address 
WEB AH | Transition 


120 150 
1 1 
40 40 
40 40 
5 5 
10 10 
30 30 
40 40 
100 100 
5 5 


=) 
wn 


Write Enable High to Output 
Enable Low 
Write Enable High to Ready Busy 


t (2) Write Enable High to Output Valid 
mes (Byte Program) 
(2, 3) Write Enable High to Output Valid 
woe] | (Sector Erase) = = 
(1, 2) Output Valid or Ready Busy High 
to Vpp Transition 


Notes: 1. Sampled only, not 100% tested. fs 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RY/BY = high. 
Vpp is held high until Status Register bits b3, b4 and b5 indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 °C (grade 1) only. 


100 100 


ont 
n 


sec 


=] 
ie) 


a 
on 
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‘y 
NOSWOHL-sas JAY 


SIINOMIDAIZOUHI 


Ge/Lt 


ee ie ed 
aid 
er 


! 


tVPHWH 


i¢———- POWER-UP AND ————>: 
SET-UP COMMAND 


Note: Command Input and Status Register Read output is on DQ0-DQ7 only. 


'¢-——— PROGRAM OR ERASE ———> 


tAVAV 


CMD or DATA 


DQO0-DQ7 x COMMAND a 


COMMAND OR 
DATA INPUT 


“4— CONFIRM —> 


tWHQV1,2 


r : 
sense en eames ASTATUS REGISTER 4 


tQVVPx: 


“*—— READSTATUS —— >» 
REGISTER OR 
RY/BY 
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Table 13. Write AC Characteristics, Chip Enable Controlled 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vcc = 3.3V + 0.3V; Vpp = 12V + 5%) 


M28V841 
(an al cae oS 
Lo 
[we | pins 


two | Write Cycle Time 100 


— Down High to Chip Enable , 
me | te Write Enable Low to Chip Enable 
WLEL caw 
tae | tr 
| 


A 
oO 
e 
Oo 


Chip Enable Low to Chip Enable 
Transition 


nput Valid to Chip Enable High 40 


Chip Enable High to Input 
[_terox | tow [tpgrable Hah mt 
Hine Enable High to Write Enable 5 


t t Chip Enable High to Chip Enable 

ae EPH | Transition 
| taven | tas. | Address Valid to Chip Enable High 40 
Ver High to Chip Enable High 100 


tws 
tcp 
tbH 
tcH 
tas 
100 
t t Chip Enable High to Address 
wise AH | Transition 
Chip Enable High to Output 
peo | Enable Low po} fo] fol fw. 
[en | fapeewrenrenoer [Tm [Tm [Pm Lo 
(2) Chip Enable High to Output Valid 
[toon | (Byte Program) ze 
(2, 3) Chip Enable High to Output Valid 
teHave2 = (Sector Erase) 0.3 0.3 0.3 sec 
(1, 2) Output Valid or Ready Busy High 


Notes: 1. Sampled only, not 100% tested. eee 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RY/BY = high. 
Vpp is held high until Status Register bits b3, b4 and b5 indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 °C (grade 1) only. 
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ty 


SONOMITTZOUDIN 
NOSIOHL-S5S 


€89 
Ge/eh 


DQ0-DQ7 


pea 


1ONE pecans Raa 


~¢——— PROGRAM OR ERASE ———-> 


tAVAV 


VALID} 


tAVEH 


QJ 2 
pew 


gd 


* COMMAND ae CMD or DATA } 


tVPHEH 


i¢————— POWER-UP AND ———— 
SET-UP COMMAND 


“¢#—— CONFIRM —> 
COMMAND OR 
DATA INPUT 


I : 
KSTATUS REGISTER } 


tQVVPX: 


‘¢——  READSTATUS ———>» 
REGISTER OR 


RY/BY 
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Figure 8. Memory Map, Byte-wide Addresses 


TOP ADDRESS 


A0-A19 


BOTTOM ADDRESS 


A0-A19 


OFFFFFh | __—sB4KBYTESECTOR —_i| 

64K BYTE SECTOR OFO000h 
OEFFFFh 64K BYTE SECTOR OE0000h 
ODFFFFh 64K BYTE SECTOR oD0000h 
OCFFFFh 64K BYTE SECTOR oco000h 


OBFFFFh 
OAFFFFh 
QFFFFh 
8FFFFh 


6FFFFh 
5FFFFh 
4FFFFh 


A ae ek a eee 


OBO0000h 
OA0000h 
90000h 
80000h 
70000h 
60000h 
50000h 
40000h 


20000h 
rere 10000h 
SErErn 00000h 


Standby. The memory is in standby when the Chip 
Enable E is High. The power consumption is re- 
duced to the standby level and the outputs are high 
impedance, independent of the Output Enable G 
or Write Enable W inputs. 


Power Down. The memory is in Power Down when 
RP is Low. The power consumption is reduced to 
the power down level and the outputs are high 
impedance independent of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 


Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from the 
memory, the manufacturer code for SGS- 
THOMSON is 20h and the device code for the 
M28V841 is OFDh. These codes allow applications 
to match their interfaces to the characteristics of 
the particular manufacturer’s product. 


The two Electronic Signature codes are output by 
a read operations with the Address line AO at Vit or 
Vin, following an instruction RSIG to the memory. 


Instructions and Commands 


The memory includes a Command Interface (C.1.) 
which latches commands written to the memory. 


Al01494 


Instructions are made up from one or more com- 
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro- 
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 
one to 3 operations, the first of which is always a 
write operation followed by either a further write 
operation to input address and data or to confirm 
the command, or a read operation to output data. 


A Status Register indicates the P/E.C. status 
Ready/Busy, the suspend/in-progress status of 
erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Vpp Program Supply Voltage. 


The P/E.C. sets status bits b3 to b7 and clears bit 
b6 & b7. It cannot clear bits b3 to b5. The status 
register can be read by the Read Status Register 
RSR instruction and cleared by the Clear Status 
Register CLRS instruction. The meaning of the 
register bits b3 to b7 is shown in Table 7. Bit b0O to 
b2 are reserved for future use and should be 
masked out during status checks. 


The P/E.C. Ready/Busy status is also indicated by 
the RY/BY output. 
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Figure 9. Program Flow-chart and Pseudo Code 


Write 40h 
Command 
Write Address 
& Data 
Read Status 
Register 


Program Status 
Check 
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PG instruction: 

— write 40h command 

~ write Address & Data 
(memory enters read status 
state after the PG instruction) 


do: 

— read status register 

while b7 = 1 

or: = 

— check RY/BY output 
Low (0) = Busy 
High (1) = Ready 


see Note 1 


Al01423 


Note: 1. Status check of b7 can be made after each byte programming or after a sequence. 


Read (RD) instruction. The Read instruction con- 
sists of one write operation giving the command 
OFFh. Subsequent read operations will read data 
from the addressed byte of the memory array, until 
a new command is written to the C.I. 


Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con- 
troller is active. It consists of one write operation 
giving the command 70h. Subsequent read opera- 
tions output the contents of the status register. The 
contents are latched on the falling edge of E or G 


ky a disor arets 


signals, and can be read until E or G returns to its 
initial high level. Either E or G must be toggled to 
Vin to update the latch. Additionally, any read at- 
tempt during program or erase operation will auto- 
matically output the contents of the status register. 


Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h, followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code is output 
when the address line AO is Low and the device 
code when AO is High. 
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Figure 10. Program Status Check Flow-chart and Pseudo Code 


Read Status 
Register 


Vpp Low 
Error (1) 


Program 
Error (1) 


If b3 = 1, Vpp low error: 
— error handler | 


lfb4 = 1, Program error: 
— error handler 
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Note: 1. Ifa Vpp Low or Program error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 


Erase (EE) instruction. The memory can be 
erased in sectors. The Program Supply Voltage 
VppH must be applied before the Erase (EE) in- 
struction is given. This instruction uses two write 
operations. The first command written is the Erase 
Set-up command 20h. The second is the Erase 
Confirm command ODOh. During the input of the 
second command an address within the sector to 
be erased is given and this is latched into the 
memory. If the second command given is not the 
Erase Confirm command then the status register 
bits b4 & b5 are set and the instruction aborts. Read 
operations output the status register after erasure 
has started. 


During the execution of the erase by the P/E.C.., the 
memory accepts only the Read Status Register 
(RSR) or Erase Suspend (ES) instructions. Status 
Register bit b7 returns '0’ while the erasure is in 
progress and ’1’ when it is completed. After com- 
pletion the Status Register bit b5 returns ’1’ if there 
has been an erase failure because erasure has not 
been verified after even the maximum number of 
erase pulses have been given. The Status Register 
bit b3 returns ‘1’ if the Program Supply Voltage Vpp 
does not remain at VppH when erasure is attempted 
and/or proceeding. 
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Vpp must be at VppH when erasing. Erase should 
not be attempted when Vpp < Vppu as the results 
will be uncertain. If Vpp falls below Vppu or if RP 
goes Low the erase aborts and must be repeated, 
after having cleared the Status Register with the 
CLRS instruction. 


The execution of the erase by the P/E.C. is also 
indicated by the RY/BY output. 


A full status check can be made after sector erase. 
The status check is made on the Status Register 
bit b3 for any possible Vpp error, on bit b5 for an 
erase error or on both bits b4 & b5 for a command 
sequence error. 


Program (PG) instruction. The memory is pro- 
grammed byte-by-byte. The Program Supply Volt- 
age VppH must be applied before the Program (PG) 
instruction is given and may be applied continu- 
ously during programming of a sequence of bytes. 
This instruction uses two write operations. The first 
command written is the Program Set-up command 
40h (or alternatively 10h). Asecond write operation 
latches the address and input data and starts the 
P/E.C. execution. Read operations output the 
Status Register after programming has started. 


Memory programming is only made by writing a ’0’ 
in place of a’1’ in a byte. To write a’1’ in place of a 
’0’ the Sector must first be erased to all ’1’s. 
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Figure 11. Erase Flow-chart and Pseudo Code 


Write 20h 
Command 


Write Sector Address 
& ODOh Command 


Read Status 
Register 


o 


YES 


Erase Status 
Check 


Notes: 1. An Erase Suspend may be executed during this loop. 
2. See separate flow-chart. 


During the execution of the programming the mem- 
ory accepts only the Read Status Register (RSR) 
instruction. The Status Register bit b7 returns ’0’ 
while programming is in progress and ’1’ when it is 
completed. After completion the Status Register bit 
b4 returns '1’ if there has been a program failure. 
Status Register bit b3 returns a ‘1’ if the Program 
Supply Voltage Vpp does not remain at VppH when 
programming is attempted and/or during program- 
ming. 

Vpp must be at VppH when programming. Program- 
ming should not be attempted when Vpp < VppH as 


EE instruction: 
— write 20h command 
— write Sector Address (A16-A20) 
& Command ODOh 
(memory enters read status register 
state after the EE instruction) 


do: 

— read status register 
while b7 = 1 (see Note 1) 
or: 

— check RY/BY output 
Low (0) = Busy 

High (1) = Ready 


see Note 2 
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the results will be uncertain. Programming aborts 
if Vpp drops below Vppn or RP goes Low. If aborted 
the data may be incorrect, the Status Register must 
be cleared with the Clear Status Register (CLRS) 
instruction, the sector erased and reprogrammed. 


The execution of the programming by the P/E.C. is 
also indicated by the RY/BY output. 


A full status check can be made after each byte or 
after a sequence of bytes has been programmed. 
The status check is made on the Status Register 
bit b3 for any possible Vpp error and on bit b4 fora 
programming error. 


é 17/25 
ky7 SGS;THOMSON __vies 


687 


M28V841 


Figure 12. Erase Status Check Flow-chart and Pseudo Code 


Read Status 
Register 


: Vpp Low 
Error (1) 
: Command 
Sequence Error 


Erase 
Error (1) 


If b3 = 1, Vpp low error: 
— error handler 


If b4, bS5 = 1, Command Sequence error: 
— error handler 


If b5 = 1, Erase error: 
— error handler 
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Note: 1. If Vpp Low or Erase error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 


Clear Status Register (CLRS) instruction. This 
instruction uses a single write operation which 
clears the Status Register bits b3, b4 & b5 to ’0’. 
The CLRS instruction reverts the device to the 
Read Array mode and is used before any new 
operation when errors have been detected during 
programming or erasure. 


Erase Suspend (ES) instruction. An Erase op- 
eration may be suspended by using this instruction 
which consists of writing the command OBOh. The 
Status Register bit b6 indicates wether the P/E.C. 
is suspended, bit b6 = ’1’, or whether the P/E.C. 
cycle was the last and the erase is complete, bit b6 
= ‘0’. During suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Immediately fol- 
lowing the ES instruction, read operations initially 
output the contents of the Status Register while 
erase is suspended, but if a Read (RD) instruction 
is given data may be read from other sectors of the 
memory. The Program Supply Voltage Vpp must be 
maintained at VppH while erase is suspended. If 


Vpp does not remain at Vppu or if the RP input goes 
Low, the erase operation is aborted and Status 
Register bits b3 & b5 are set. In this case the Status 
Register must be cleared and the erase operation 
repeated to be certain to erase the sector. 


Erase Resume (ER) instruction. If an Erase Sus- 
pend instruction has been previously executed, the 
erase operation may be resumed giving the com- 
mand ODOh. The Status Register bit b6 will be 
cleared when erase resumes. Read operations 
output the Status Register after the erase is re- 
sumed. 


Reset. After any error has occurred during pro- 
gramming or erase the Status Register must be 
cleared by giving the Clear Status Register instruc- 
tion before the memory array may be read. 


After a successful program or erase operation 
either the Read or Clear Status Register instruction 
must be given before the memory array may be 
read. 
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Figure 13. Erase Suspend & Resume Flow-chart and Pseudo Code 


Write OBOh ES instruction: 

Command — write OBOh command 
(memory enters read status register 
state after the ES instruction) 


Check Read Status do: 
RY/BY Register — read status register 
while b7 = 1 


or: footer 
— check RY/BY output 
Low (0) = Busy 
High (1) = Suspended 


Erase ; 
Complete if b6 = 1, Erase is complete 


Write OFFh RD instruction: 
Command — write OFFh command 
— read one a more bytes 
from any other sector(s) 


Read Data from 
any other Sector(s) 


Write ODOh ER instruction: 
Command — write OD0h command 
to resume erase 


Erase continues 
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Figure 14. Command Interface and Program Erase Controller Flow-diagram (a) 


WAIT FOR 
COMMAND 
WRITE (1) 


BYTE 
IDENTIFIER 


READ 
STATUS 


READ 7 
STATUS 


READ 
STATUS 
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Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vcc falls below Vixo, the Command Interface defaults to Read Array mode. 
2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
3. Upon Erase command error, the P/E.C. defaults to Read status and sets bits b4 and b5 of the Status Register. Program and Erase 
commands will be accepted only after the Status Register has been reset by a CLRS command. 
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Figure 15. Command Interface and Program Erase Controller Flow-diagram (b) 


ERASE 
SUSPEND 


READ 
STATUS 
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Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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ORDERING INFORMATION SCHEME 


Example: M28V841 -100 


-100 100ns fees S044 0 to 70 —tenr frase _ TR = & Reel 
420 120ns N TSOP40 3 40 to 125°C bil ae 
150 150ns 10 x 20mm 6 -40to 85°C R_ Reverse Pinout 


For a list of available options (Vcc Range, Array Organisation, Speed, etc...) refer to the current Memory 


Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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TSOP40 Normal Pinout - 40 lead Plastic Thin Small Outline, 12 x 20mm 


TSOP40 


Drawing Is out of scale 
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TSOP40 Reverse Pinout - 40 lead Plastic Thin Small Outline, 12 x 20mm 


TSOP40 


Drawing is out of scale 
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S044 - 44 lead Plastic Small Outline, 525 mils body width 


Drawing is out of scale 
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M28V161 
LOW VOLTAGE 


16 Megabit (2 Meg x 8, Sector Erase) FLASH MEMORY 


PRODUCT PREVIEW 


= SMALL SIZE PLASTIC PACKAGES TSOP48 
and SO44 


= MEMORY ERASE in SECTORS 
— 32 Sectors of 64K Bytes each 
# 3.3V +0.3V SUPPLY VOLTAGE 
eB 12V+5% PROGRAMMING VOLTAGE 


= 100,000 PROGRAM/ERASE CYCLES per 
SECTOR 


eB PROGRAM/ERASE CONTROLLER 
— Program Byte-by-Byte 
— Erase by Sector, Erase Suspend/Resume 
Ready/Busy Output 


=» LOW POWER CONSUMPTION 

— 30nA Typical in Standby 

— 0.2uA Typical in Deep Power Down 
= HIGH SPEED ACCESS TIME: 100ns 
=» EXTENDED TEMPERATURE RANGE 


=» COMPATIBLE to 8 MEGABIT FLASH 
MEMORY 


— Equal Software Command Set 
— Pinout Compatible 


Table 1. Signal Names 


= [evens 
[rF_[resioverdom 


January 1995 


TSOP48 (N) 
12x 20mm 


Figure 1. Logic Diagram 


K 7_> DQ0-DQ7 
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Figure 2A. TSOP Pin Connections 


M28V161 


(Normal) 
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Warning: NC = No Connections 


Figure 2C. SO Pin Connections 


M28V 161 


Alo1140B 


Warning: NC = No Connections 
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Figure 2B. TSOP Reverse Pin Connections 


NC cad) 
NC co 
A20 Cc 
NC co 
Woo 
Gco 
RY/BY C4 
DQ7 CI 
DQ6 CL 
DQ5 Cc 
DQ4c 
Voc Fj 12 
Vsg C4 13 
Vss 
DQ3 
DQ2 
DQi co 
DQ0 Cc 
AO co 
A1 eo 
A2 
A3 Co 
NC c= 
NC £3 24 


48 CONC 
1 NC 
1 A19 
7 A18 
1 A17 
1 A16 
— A15 
r— A14 
rT Ai3 
3 A12 
iE 

37 Vcc 

36 [1 Vpp 
1 RP 
r—] A111 
——] A10 
[—] AS 
7 A8 
1 A7 
r— A6 
i A5 
1 A4 
—— NC 

25 (I NC 
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M28V161 
(Reverse) 


Warning: NC = No Connections 


DESCRIPTION 


The M28V161 FLASH MEMORY product is a non- 
volatile memory that may be erased electrically at 
the sector level and programmed byte-by-byte. 
The interface is directly compatible with most mi- 
croprocessors. It is intended for computer file sys- 
tems and mass data storage applications. TSOP48 
and S044 packages are used. The M28V161 is 
software and pin-out, footprint compatible with the 
M28F841 and M28V841, 8 Megabit FLASH Mem- 
ory, with the simple addition of an address line. 


Organization 


The organization is 2 Meg x 8 with Address lines 
AO0-A20 and Data Input/Outputs DQ0-DQ7. Mem- 
ory control is provided by Chip Enable, Output 
Enable and Write Enable inputs. A Reset/Power 
Down input places the memory in deep power 
down. A Ready/Busy output indicates the status of 
the internal Program/Erase Controller (P/E.C.). 


Sectors 


Erasure of the memory is in sectors. There are 32 
sectors in the memory address space, each of 64K 
bytes. Programming of each sector takes typically 
0.6 seconds and erasure 1.6 seconds, each sector 
may be programmed and erased over 100,000 
cycles. All sectors are protected from programming 


MSON 
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Table 2. Absolute Maximum Ratings ") 


Symbol 


Ambient Operating Temperature grade 1 0 to 70 
grade 3 —40 to 125 
grade 6 —40 to 85 


Temperature Under Bias —-50 to 125 
Storage Temperature -65 to 150 
Vio®® | Input or Output Votages 


2) Program Supply Voltage, during Erase 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings” 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

. Minimum Voltage may undershoot to —2V during transition and for less than 20ns. 

. Maximum DC voltage on I/O is Vcc + 0.5V, overshoot to 5V allowed for less than 20ns. 

. Only one output shorted at a time for no longer than 1 second. 


hw 


Table 3. Operations 


open | @ [© | w | ® | _vv® | va0-par 


Notes: 1. X = Vu or Vin, Vep = Veet or Ver 
2. RY/BY = Vor when the P/E.C. is executing a Sector Erase or Write operation. It is at Von when the P/E.C. is not busy, in the Erase 
Suspend or Power Down modes. 


Table 4. Electronic Signature 


[coe | © | @ | w | w | 0 | nvev | vao-var | 


Disable, Standby, Power Down and Write a Com- 
mand of an Instruction. 


Command Interface 
Commands can be written to a Command Interface 


DESCRIPTION (cont'd) 


or erasure when the Reset/Power Down RP signal 
is Low. Sector erase may be suspended while data 
is read from other sectors of the memory, then 


resumed. 
Bus operations 


Five operations can be performed by the appropri- 
ate bus cycles, Read a Byte from the Array, Output 


(C.1.) latch to perform read, programming, erasure 
and to monitor then memory’s status. When power 
is first applied, on exit from power down or if Vcc 
falls below VLko, the command interface is reset to 
Read Memory Array. 


= 3/25 
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Table 5. Instructions 


ist Cycle 2nd Cycle 
[operation | Address | Data | Operation | aderess” | Data 
OFFh 


(2) Read 
. Status 
Write X 70h Read X Register 
Output 
Signature Code 
Electronic Write X 90h Read (3) 
Slenaiile wwe [oe | wm | rae = gia 
Sector 
2 40h or 10h Data Input 
Clear 
CLRS | Status Write X 50h 
Register 
Erase 
Erase ; 
Notes: 1. X = Don’t Care. 
2. The first cycle of the RD, RSR or RSIG instruction is followed by read operations to Read Memory Array, Read Status Register 
or Read Electronic Signature codes. Any number or read cycles may be performed after an RD, RSR or RSIG instructions. 


3. Signature address bit AO=Vi_ will output Manufacturer code. Address bit AO=Vin will output Device code. Other address bits are 
ignored. 


Cycles 


+ 

= 

eS 
a 


Read 
Status 
Register 


Read 


+ 


1 


Table 6. Commands Instructions and Commands 


Eight Instructions are defined to perform Read 
Memory Array, Read Status Register, Read Elec- 
tronic Signature, Erase, Program, Clear Status 
Register, Erase Suspend and Erase Resume. An 
internal Program/Erase Controller handles all tim- 
ing and verification of the Program and Erase 
instructions and provides status bits to indicate its 
operation and exit status. Instructions are com- 
posed of a first command write operation followed 
by either second command write, to confirm the 
commands for programming or erase, or a read 
operation to read data from the Array, the Electronic 
Signature or the Status Register. 


For added data protection, the instructions for byte 
program and sector erase consist of two com- 
mands that are written to the memory and which 
start the automatic P/E.C. operation. Byte pro- 
gramming takes typically 91s, sector erase typically 
1.6 seconds. Erasure of a memory sector may be 
suspended in order to read data from another 
sector and then resumed. 
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Table 7. Status Register 
Logic meee 

| mame | 4286 | petnon | toe 

The RY/BY output or the P/E.C. status bit may be 

checked during Program or Erase. The bit should 

P/ECS i P/E.C. Status be checked on completion before checking bits 

Busy 


b4 or b5 for success. 
Erase Suspended 
Suspend 
Status In Progress or 
Completed 
ES 5 Erase Status 
aos 
ts PS bit set to 1’ if the P/E.C. has failed to program 


lf PS and ES bits are set to 1’ during a sector 
erase attempt, an improper command sequence 
was entered and the instruction should be given 
again. 


On an Erase Suspend instruction the ESS bit is 
set to ’1’ and the P/ECS bit remains at ’1’. ESS bit 
remains 1’ until an Erase Resume instruction is 
given. 


ES bit is set to 1’ if P/E.C. has applied the 
maximum number of erase-pulses to the block 
without achieving an erase verify. 


Program 
Status 


Program 
Success 


Vpp Low, Abort 
VPPS 3 Vpp Status 
Vep OK 


VPPS bit is set if the Vpp voltage is below 
Vppx(min) when a Program or Erase instruction is 
executed and the instruction is aborted. The 
Status Register must be cleared before another 
write or erase operation is attempted. 


Bits b2, b1 and bO are reserved for future use and 
should be masked out when polling the Status 
Register. 


Note: Logic level ’1' ts High, ’0’ is Low. 


A Status Register may be read at any time, includ- Power Saving 


ing during the programming or erase cycles, to The M28V161 memory have a number of power 
monitor the progress of the operation. In additiona — saving features. ACMOS standby mode is entered 
Ready/Busy output RY/BY indicates the status of when the Chip Enable E and the Reset/Power 


the P/E.C. After Programming or Erasure the com- Down RP signals are at Vcc, when the supply 
mand interface must be reset by giving the Read = —qurrent drops to typically 30. Adeep power down 
Memory Array instruction before the memory con- mode is enabled when the Reset/Power Down 
tents can be accessed. signal RP is at Vss, when the supply current drops 


to typically 0.2uA. The time required to awake from 
the deep power down mode is 1p1s maximum, with 
instructions to the C.I. recognized after 400ns. 
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AC MEASUREMENT CONDITIONS 


< 10ns 
0 to 3V 
Input and Output Timing Ref. Voltages 1.5V 


Input Rise and Fall Times 
Input Pulse Voltages 


Note that Output Hi-Z is defined as the point where data 
is no longer driven. 


Figure 3. AC Testing Input Output Waveforms 


Al01417 


Table 8. Capacitance™) (Ta = 25 °C, f = 1 MHz) 


Note: 1. Sampled only, not 100% tested. 


DEVICE OPERATION 
Signal Descriptions 


AQ-A20 Address Inputs. The address signals, 
inputs for the memory array, are latched during a 
write operation. 


DQ0-DQ7 Data Input/Outputs. The data inputs, a 
byte to be programmed or a command to the C.l., 
are latched on the rising edge of Chip Enable E 
and Write Enable W, whichever occurs first. The 
data output from the memory Array, the Electronic 
Signature or the Status Register is valid when Chip 
Enable E and Output Enable G are active. The 
Output is high impedance when the chip is dese- 
lected or the outputs are disabled. 


E Chip Enable. The Chip Enable activates the 
memory control logic, input buffers, decoders and 
sense amplifiers. E High de-selects the memory 
and reduces the power consumption to the standby 
level. E can also be used to control writing to the 
C.|. and the memory Array while W remains at a 
low level. Both addresses and data inputs are then 
latched on the rising edge of E. 


e@5 Gy SGS-TH 


symbol Test Condition | Min | Max | Unit 
| Cw __| Input Capacitance er ee ee ee 
Output Capacitance ee 


Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


C,_ includes JIG capacitance 
Al01418 


RP Reset/Power Down. This input allows the 


memory to be placed in a deep power down mode. 
If RP is within Vss + 0.2V the lowest supply current 
is absorbed. 


RY/BY Read/Busy. This output indicates when the 
Program Erase Controller is executing a program 
or erase. It is always active, even during power 
down. If RY/BY is at VoL, the P/E.C. is active. 


G Output Enable. The Output Enable gates the 


outputs through the data buffers during a read 
operation. 


W Write Enable. This controls writing to the C.I., 


Address and Input Data latches. Both Addresses 
and Input Data are latched on the rising edge of W. 


Vpp Program Supply Voltage. This supply voltage 
is used for memory Programming and Erase. 


Vcc Supply Voltage. This is the main circuit sup- 
ply. 

Vss Ground. This is the reference for all the voltage 
measurements. 


OMSON 


MICROELECTRONICS 


702 


M28V161 


Table 9. DC Characteristics 
(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Vcc = 3.3V + 0.3V; Vpp = 12V + 5%) 


[symbot [Parameter ——~(| test Gonaton [win [wax | Uni 
| ts | InputLeakage Curent | Vs nsVoo | | tA 
| ho | OutputLeakage Curent | OV sVoursVoo | | tt | 

(41,3) | Supply Current (Read) TTL E= Vi G = Vit, f = 8MHz a ee 


13 

° pei | | [a 
ea | Suppy Curent Powerdowm) | FBevoszoav | | 8 | 4a 
tao [Sunol curent Peg | Bye pogamingrgess | | 20 | mA 
Peer | supoy curemt(Ease) | _Seatorerasoinpogess | | eo | mA 
ces" | supy Curent Grave Suapen) | E= Vis Erase sponded | | 6 | mA 
a re ee 
er | rogram Curent (Stndo) | _VorsVco | —*+| x10. aa 
[re | Prooram Gunen Paver conn) | FB-veszoav |_| 5 | 4A 
ee 
ees [Program Gurent (rae) | _SedorEreseinpogess | | 10 | mA 
. Program Current (Erase Suspend) | Erase suspended | = | 200s|swa | 
ve | routtowvoage | «YC Yow) 
ee a a I A 
| Vo. | OutputLowVotage | tama ||| 

| Vow | OutputHign votage | ton=mama— |e || 


Program Voltage (Normal 

operation) a eee 
Aol Voltage 

(Program or Erase operations) a ae 
Supply Voltage D Vv 
(Program or Erase Lock-out) 


Notes: : Supey Current specified with lout (RY/BY) = 0. 
Current increases to Icc + Iccs during a read operation with erase suspended. 
3 CMOS levels Vcc + 0.2V and Vss + 0.2V. TTL levels Vin and Vit. 


Memory Sectors Programming and erasure of the memory is dis- 
There are 32, 64K Byte memory sectors. Each = bled when the Program Supply Voltage is at Vp. 
sector of the memory can be erased separately, but For successful programming and erasure the Pro- 
only one sector at a time. The erase operation is | gam Supply Voltage must be at VppH throughout 
managed by the P/E.C. but can be suspended in _‘the operation. 

order to read from another sector and then re- 

sumed. 
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Table 10. Read AC Characteristics 


(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Voc = 3.3V + 0.3V; Vpp = 12V + 5%) 


M28V161 


Address Valid to 
ses © [Eewev ~t tet tel tel 


t t Power Down High 
PHQV | "PWH | to Output Valid 


(1) Chip Enable Low to a 


t (2) Chip Enable Low to 
Baa Output Valid 


tGLax (1) 


Output Enable Low 
to Output Valid 


Chip Enable High 
to Output Hi-Z 


Output Enable High 
to Output Hi-Z 


Notes: 1. Sampled only, not 100% tested. 


2. G may be delayed by up to tetav - terav after the falling edge of E without increasing tetav. 


Operations 


Operations are defined as specific bus cycles and 
signals which allow memory Read, Command 
Write, Output Disable, Standby, Power Down and 
Electronic Signature Read. They are shown in Ta- 
ble 3 


Read. Read operations are used to output the 
contents of the Memory Array, the Status Register 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be Low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 
device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. A read operation will output a byte on 
DQ0-DQ7. 


The data read depends on the previous command 
written to the C.I. (see instructions RD, RSR and 
RSIQG). 


Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmed. Awrite operation is initiated when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Commands, Input Data 
and Addresses are latched on the rising edge of W 
or E. As for read operations data is transferred on 
DQO-DQ7. 


Output Disable. The data outputs are high imped- 
ance when the Output Enable G is High with Write 
Enable W High. 
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A0-A20 


DQ0-DQ7 


<— POWER-UP — ADDRESS VALID —>¢— OUTPUTS ——>«————- DATA VALID > STANDBY ——— 
AND STANDBY AND CHIP ENABLE ENABLED 
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Note: Write Enable (W) = High 
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Table 11. Byte Program, Erase Time 
(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Voc = 3.3V + 0.3V) 


Parameter Test Conditions 
| min | typ | Max 
ee ES ee ee 


Table 12. Write AC Characteristics, Write Enable Controlled 
(Ta = 0 to 70°C, —40 to 85°C or —40 to 125°C; Voc = 3.38V + 0.3V; Vpp = 12V + 5%) 


BaeScocoo 
roe 


Wite Gyele Tine 


t Power Down High to Write Enable 
PHWL" Low 
ae Enable Low to Write Enable 
tELWL lcs | Low 
t Write Enable Low to Write Enable 
le Transition 


 tovwn _| Input Valid to Write Enable High | 40 | Sans i Sn 


t Write Enable High to Input 

wHee Transition 
afgremmrwowom Fw [ [ef fet [= 
~ Eee Seo 


tAaVWH [tne _| tas [Asdirose Val to White Enabo Hi | Address Valid to Write Enable High| 40 ff ao |] of 
Sfaaee satiate 


Write Enable High to Address 
t Write Enable High to Output 
ie Enable Low 
ee ee ES 
t (2) Write Enable High to Output Valid 
ney (Byte aoe) 
ments] [eeareemeomrar | os | [os | | os || ae 
(1, 2) Output Valid or Ready Busy High 


Notes: 1. Sampled only, not 100% tested. 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RY/BY = high. 
Vep is held high until Status Register bits b3, b4 and b5 indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 °C (grade 1) only. 
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by 


SNOMITOLIIN 
NOSWOHL-S5S 


LOL 
Ge/L Ib 


'¢———— PROGRAM OR ERASE ———>> 


A0-A20 VALID: 


m| 


i 


pajjO1ju0y AA ‘SWUOJOARAA OVW BSel9 9 WeIHOlg “9 ounbi4 


tWHQV1,2 
se pares ca 


DQO0-DQ7 x mw MD or DATA } - 
° ri 


Uy 


tVPHWH 


¢——— POWER-UP AND ————>> <—— CONFIRM —» 
SET-UP COMMAND COMMAND OR 
DATA INPUT 


Note: Command Input and Status Register Read output is on DQ0-DQ7 only. 


r 
ASTATUS REGISTER } 


tQVVPX: 


-¢#——— READSTATUS ——> 


REGISTER OR 
RY/BY 
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Table 13. Write AC Characteristics, Chip Enable Controlled 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Voc = 3.3V + 0.3V; Vpp = 12V + 5%) 


M28V161 
| — Eee 
tin] wee tin i ae ee} 


Write Cycle Time | 450 


[not [m bromo ccs 
PHEL " Low 

t Write Enable Low to Chip Enable 

WLEL tw Low 

t Chip Enable Low to Chip Enable 

aad Transition 


tos | Input Valid to Chip Enable High 
Chip Enable High to Input 
Transition 

Chip Enable High to Write Enable 
High 

t Chip Enable High to Chip Enable 
EPH | Transition 


Address Valid to Chip Enable High 
tves | Vpp High to Chip Enable High 


Chip Enable High to Address 
Transition 

Chip Enable High to Output 
Enable Low 

ap Enable High to Ready Busy 


ms Enable High to Output Valid 
(Byte Program) 


Chip Enable High to Output Valid 
(Sector Erase) 

Output Valid or Ready Busy High 
to Vpp Transition 


Notes: 1. Sampled only, not 100% tested. 
2. Byte Program and Sector Erase durations are measured to completion as indicated by Status Register b7 = 1 or RY/BY = high. 
Vpp is held high until Status Register bits b3, b4 and b5 indicate Program or Sector Erase success. 
3. Temperature range 0 to 70 °C (grade 1) only. 


tDVEH 


teEHDx 


tEHWH 


tEHEX 


a 


tvpHen " 


tEH 


tEHGL 


tEHRL 


texav1 ° 


teHave ° 


tavvpx (1,2) 


Pe fos 
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G2/El 


DQ0-DQ7 


aa nae 


> PROGRAM OR ERASE —<——— > 


K COMMAND PE CMD or DATA 2 


tVPHEH 


¢—— POWER-UP AND ————>> 
SET-UP COMMAND 


<@—— CONFIRM —> 
COMMAND OR 
DATA INPUT 


D 
\ STATUS REGISTER 2 


tQVVPX: 


‘¢—— READSTATUS ——: 
REGISTER OR 


RY/BY 
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Figure 8. Memory Map, Byte-wide Addresses 


TOP ADDRESS 


A0-A20 
1FFFFFh 
1EFFFFh 
1DFFFFh 
1CFFFFh 
1BFFFFh 
1AFFFFh 
19FFFFh 
18FFFFh 
17FFFFh 
16FFFFh 
15FFFFh 
14FFFFh 
13FFFFh 
12FFFFh 
11FFFFh 
10FFFFh 
OFFFFFh 
OEFFFFh 
ODFFFFh 
OCFFFFh 
OBFFFFh 
OAFFFFh 
QFFFFh 
8FFFFh 
7FFFFh 
6FFFFh 
5FFFFh 
4FFFFh 
SFFFFh 
2FFFFh 
1FFFFh 
OFFFFh 
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BOTTOM ADDRESS 


A0-A20 


1F0000h 
1E0000h 
1D0000h 
1C0000h 
1B0000h 
1A0000h 
190000h 
180000h 
170000h 
160000h 
150000h 
140000h 
130000h 
120000h 
110000h 
100000h 
OF0000h 
OE0000h 
0D0000h 
0C0000h 
OBo000h 
O0A0000h 
90000h 
80000h 
70000h 
60000h 
50000h 
40000h 
30000h 
20000h 
10000h 
00000h 
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Figure 9. Program Flow-chart and Pseudo Code 


Write 40h 
Command 
Write Address 
& Data 
Read Status 
Register 


Program Status 
Check 


M28V161 


PG instruction: 

— write 40h command 

— write Address & Data 
(memory enters read status 
state after the PG instruction) 


do: 

— read status register 
while b7 = 1 

or: =e 

— check RY/BY output 
Low (0) = Busy 
High (1) = Ready 


see Note 1 


Al01423 


Note: 1. Status check of b7 can be made after each byte programming or after a sequence. 


Standby. The memory is in standby when the Chip 
Enable E is High. The power consumption is re- 
duced to the standby level and the outputs are high 
impedance, independent of the Output Enable G 
or Write Enable W inputs. 


Power Down. The memory is in Power Down when 
RP is Low. The power consumption is reduced to 
the power down level and the outputs are high 
impedance independent of the Chip Enable E, 
Output Enable G or Write Enable W inputs. 


Electronic Signature. Two codes identifying the 
manufacturer and the device can be read from 
the memory, the manufacturer code for SGS- 
THOMSON is 20h and the device code for the 
M28V161 is 58h. These codes allow applications 
to match their interfaces to the characteristics of 
the particular manufacturer’s product. 


The two Electronic Signature codes are output by 
a read operations with the Address line AO at Vit or 
Vin, following an instruction RSIG to the memory. 


Instructions and Commands 


The memory includes a Command Interface (C.I.) 
which latches commands written to the memory. 
Instructions are made up from one or more com- 
mands to perform memory Read, Read Status 
Register, Read Electronic Signature, Erase, Pro- 
gram, Clear Status Register, Erase Suspend and 
Erase Resume. These instructions require from 
one to 3 operations, the first of which is always a 
write operation followed by either a further write 
operation to input address and data or to confirm 
the command, or a read operation to output data. 


A Status Register indicates the P/E.C. status 
Ready/Busy, the suspend/in-progress status of 
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Figure 10. Program Status Check Flow-chart and Pseudo Code 


Read Status 
Register 


Vpp Low 
Error (1) 


Program 
Error (1) 


If b3 = 1, Vpp low error: 
— error handler 


If b4 = 1, Program error: 
— error handler 
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Note: 1. Ifa Vpp Low or Program error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 


DEVICE OPERATION (cont'd) 


erase operations, the failure/success of erase and 
program operations and the low/correct value of 
the Vpp Program Supply Voltage. 


The P/E.C. sets status bits b3 to b7 and clears bit 
b6 &b7. It cannot clear bits b3 to b5. The status 
register can be read by the Read Status Register 
RSR instruction and cleared by the Clear Status 
Register CLRS instruction. The meaning of the 
register bits b3 to b7 is shown in Table 7. Bit b0 to 
b2 are reserved for future use and should be 
masked out during status checks. 


The P/E.C. Ready/Busy status is also indicated by 
the RY/BY output. 


Read (RD) instruction. The Read instruction con- 
sists of one write operation giving the command 
OFFh. Subsequent read operations will read data 
from the addressed byte of the memory array, until 
a new command is written to the C.I. 


Read Status Register (RSR) instruction. The 
Read Status Register instruction may be given at 
any time, including while the Program/Erase Con- 
troller is active. It consists of one write operation 
giving the command 70h. Subsequent read opera- 
tions output the contents of the status register. The 
contents are latched on the falling edge of E orG 
signals, and can be read until E or G returns to its 
initial high level. Either E or G must be toggled to 
Vin to update the latch. Additionally, any read at- 
tempt during program or erase operation will auto- 
matically output the contents of the status register. 


Read Electronic Signature (RSIG) instruction. 
This instruction uses 3 operations. It consists of one 
write operation giving the command 90h, followed 
by two read operations to output the manufacturer 
and device codes. The manufacturer code is output 
when the address line AO is Low and the device 
code when AO is High. 


Erase (EE) instruction. The memory can be 
erased in sectors. The Program Supply Voltage 
VpPH must be applied before the Erase (EE) in- 
struction is given. This instruction uses two write 
operations. The first command written is the Erase 
Set-up command 20h. The second is the Erase 
Confirm command ODOh. During the input of the 
second command an address within the sector to 
be erased is given and this is latched into the 
memory. If the second command given is not the 
Erase Confirm command then the status register 
bits b4 & b5 are set and the instruction aborts. Read 
operations output the status register after erasure 
has started. 


During the execution of the erase by the P/E.C.., the 
memory accepts only the Read Status Register 
(RSR) or Erase Suspend (ES) instructions. Status 
Register bit b7 returns ’0’ while the erasure is in 
progress and ’1’ when it is completed. After com- 
pletion the Status Register bit b5 returns ’1’ if there 
has been an erase failure because erasure has not 
been verified after even the maximum number of 
erase pulses have been given. The Status Register 
bit b3 returns ’1’ if the Program Supply Voltage Vpp 
does not remain at VppuH when erasure is attempted 
and/or proceeding. 
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Figure 11. Erase Flow-chart and Pseudo Code 


Write 20h 
Command 
Write Sector Address 
& ODOh Command 


Check Read Status 
RY/BY Register 


Erase Status 
Check 


Notes: 1. An Erase Suspend may be executed during this loop. 
2. See separate flow-chart. 


Vpp must be at VppH when erasing. Erase should 
not be attempted when Vpp < Vppu as the results 
will be uncertain. If Vpp falls below Vppu or if RP 
goes Low the erase aborts and must be repeated, 
after having cleared the Status Register with the 
CLRS instruction. 


The execution of the erase by the P/E.C. is also 
indicated by the RY/BY output. 


A full status check can be made after sector erase. 
The status check is made on the Status Register 
bit b3 for any possible Vpp error, on bit b5 for an 
erase error or on both bits b4 & b5 for a command 
sequence error. 


Program (PG) instruction. The memory is pro- 
grammed byte-by-byte. The Program Supply Volt- 
age VppH must be applied before the Program (PG) 
instruction is given and may be applied continu- 
ously during programming of a sequence of bytes. 
This instruction uses two write operations. The first 
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EE instruction: 
— write 20h command 
— write Sector Address (A16-A20) 
& Command O0D0h 
(memory enters read status register 
state after the EE instruction) 


do: 
— read status register 
while b7 = 1 (see Note 1) 
or: 
— check RY/BY output 
Low (0) = Busy 
High (1) = Ready 


see Note 2 
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command written is the Program Set-up command 
40h (or alternatively 10h). Asecond write operation 
latches the address and input data and starts the 
P/E.C. execution. Read operations output the 
Status Register after programming has started. 


Memory programming is only made by writing a ’0’ 
in place of a’1’ in a byte. To write a ‘1’ in place of a 
’0’ the Sector must first be erased to all ’1’s. 


During the execution of the programming the mem- 
ory accepts only the Read Status Register (RSR) 
instruction. The Status Register bit b7 returns ’0’ 
while programming is in progress and ’1’ when it is 
completed. After completion the Status Register bit 
b4 returns ‘1’ if there has been a program failure. 
Status Register bit b3 returns a ‘1’ if the Program 
Supply Voltage Vpp does not remain at VppH when 
programming is attempted and/or during program- 
ming. 
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Figure 12. Erase Status Check Flow-chart and Pseudo Code 


Read Status 
Register 


Vpp Low 
Error (1) 
: Command 
Sequence Error 
Erase 
Error (1) 


lf b3 = 1, Vpp low error: 
— error handler 


If b4, b5 = 1, Command Sequence error: 
— error handler 


If b5 = 1, Erase error: 
— error handler 
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Note: 1. If Vpp Low or Erase error is found, the Status Register must be cleared (CLRS instruction) before further P/E.C. operations. 


DEVICE OPERATION (cont'd) 


Vpp must be at VppH when programming. Program- 
ming should not be attempted when Vpp < VppH as 
the results will be uncertain. Programming aborts 
if Vpp drops below VppH or RP goes Low. If aborted 
the data may be incorrect, the Status Register must 
be cleared with the Clear Status Register (CLRS) 
instruction, the sector erased and reprogrammed. 


The execution of the programming by the P/E.C. is 
also indicated by the RY/BY output. 


A full status check can be made after each byte or 
after a sequence of bytes has been programmed. 
The status check is made on the Status Register 
bit b3 for any possible Vpp error and on bit b4 fora 
programming error. 


Clear Status Register (CLRS) instruction. This 
instruction uses a single write operation which 
clears the Status Register bits b3, b4 & b5 to ’0’. 
The CLRS instruction reverts the device to the 
Read Array mode and is used before any new 


operation when errors have been detected during 
programming or erasure. 


Erase Suspend (ES) instruction. An Erase op- 
eration may be suspended by using this instruction 
which consists of writing the command OBOh. The 
Status Register bit b6 indicates wether the P/E.C. 
is suspended, bit b6 = 1’, or whether the P/E.C. 
cycle was the last and the erase is complete, bit b6 
= '0’. During suspension the memory will respond 
only to Read (RD), Read Status Register (RSR) or 
Erase Resume (ER) instructions. Immediately fol- 
lowing the ES instruction, read operations initially 
output the contents of the Status Register while 
erase is Suspended, but if a Read (RD) instruction 
is given data may be read from other sectors of the 
memory. The Program Supply Voltage Ver must be 
maintained at VppH while erase is suspended. If 
Vpp does not remain at Vpeu or if the RP input goes 
Low, the erase operation is aborted and Status 
Register bits b3 & b5 are set. In this case the Status 
Register must be cleared and the erase operation 
repeated to be certain to erase the sector. 
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Figure 13. Erase Suspend & Resume Flow-chart and Pseudo Code 


Write OBOh 
Command 
Read Status 
Register 


(a ) 
> 


Write OFFh 
Command 


Read Data from 
any other Sector(s) 


Write ODOh 
Command 


Erase continues 


Erase Resume (ER) instruction. If an Erase Sus- 
pend instruction has been previously executed, the 
erase operation may be resumed giving the com- 
mand ODOh. The Status Register bit b6 will be 
cleared when erase resumes. Read operations 
output the Status Register after the erase is re- 
sumed. 


Erase 
Complete 


ES instruction: 

— write OBOh command 

(memory enters read status register 
state after the ES instruction) 


do: 

— read status register 
while b7 = 1 

or: __ 

— check RY/BY output 
Low (0) = Busy 

High (1) = Suspended 


if b6 = 1, Erase is complete 


RD instruction: 

— write OFFh command 

— read one a more bytes 
from any other sector(s) 


ER instruction: 
— write OD0h command 
to resume erase 
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Reset. After any error has occurred during pro- 
gramming or erase the Status Register must be 
cleared by giving the Clear Status Register instruc- 
tion before the memory array may be read. 


After a successful program or erase operation 
either the Read or Clear Status Register instruction 
must be given before the memory array may be 
read. 
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Figure 14. Command Interface and Program Erase Controller Flow-diagram (a) 


WAIT FOR 
COMMAND 
WRITE (1) 


BYTE 
IDENTIFIER 


READ 
STATUS 


ERROR (3) 


READ 
STATUS 
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Notes: 1. If no command is written, the Command Interface remains in its previous valid state. Upon power-up, on exit from power-down or 
if Vcc falls below Vixo, the Command Interface defaults to Read Array mode. 
2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
3. Upon Erase command error, the P/E.C. defaults to Read status and sets bits b4 and b5 of the Status Register. Program and Erase 
commands will be accepted only after the Status Register has been reset by a CLRS command. 
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Figure 15. Command Interface and Program Erase Controller Flow-diagram (b) 


READ 
STATUS 
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Note: 2. P/E.C. status (Ready or Busy) is read on Status Register bit 7. 
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ORDERING INFORMATION SCHEME 


Example: M28V161 -100 


Zz oan 


-100 100ns M S044 0 to 70°C TR Tape & Reel 
120 120ns N TSOP48 3 40 to 125°C peeeng 
150 150ns 12 x 20mm 6 -40t085°C R Reverse Pinout 


For a list of available options (Vcc Range, Array Organisation, Speed, etc...) refer to the current Memory 


Shortform catalogue. 
For further information on any aspect of this device, please contact SGS-THOMSON Sales Office nearest 


to you. 
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TSOP48 Normal Pinout - 48 lead Plastic Thin Small Outline, 12 x 20mm 


TSOP48 


Drawing is out of scale 
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TSOP48 Reverse Pinout - 48 lead Plastic Thin Small Outline, 12 x 20mm 


TSOP48 


Drawing is out of scale 
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$044 - 44 lead Plastic Small Outline, 525 mils body width 


$044 


Drawing is out of scale 
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SINGLE VOLTAGE 
FLASH MEMORY 


AY, RiGonecnencs 


M29F040 
SINGLE SUPPLY 


4 Megabit (512K x 8, Sector Erase) FLASH MEMORY 


a VERY FAST ACCESS TIME: 70ns 


= SV + 10% SUPPLY VOLTAGE for PROGRAM 
and ERASE OPERATIONS 


a 5V + 10% SUPPLY VOLTAGE in READ 
OPERATIONS 


BF 10us TYPICAL PROGRAMMING TIME 
=» PROGRAM/ERASE CONTROLLER 
— Program Byte-by-Byte 
— Data Polling and Toggle Protocol for P/E.C. 
Status 
& MEMORY ERASE in SECTORS 
— 8 Sectors of 64K Bytes each 
— Sector Protection 
— Multisector Erase 
» ERASE SUSPEND and RESUME 


= 100,000 PROGRAM/ERASE CYCLES per 
SECTOR 


» LOW POWER CONSUMPTION 
— 25u1A Typical in Standby 


=» STANDARD EPROM/OTP MEMORY 
PACKAGES: TSOP32, PLCC32 and PDIP32 


=» EXTENDED TEMPERATURE RANGES 


Table 1. Signal Names 


A0-A18 Address Inputs 
DQO0-DQ7 | Data Input / Outputs 
Chip Enable 


Supply Voltage 


February 1995 


PRODUCT PREVIEW 


PDIP32 (P) 


PLCC32 (Kk) 


TSOP32 (N) 
8x 20mm 


Figure 1. Logic Diagram 


KF» DQ0-DQ7 


M29F040 
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Figure 2A. DIP Pin Connections Figure 2B. LCC Pin Connections 


M29F040 
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Figure 2C. TSOP Pin Connections DESCRIPTION 


The M29F040 is a non-volatile memory that may 
be erased electrically at the sector level, and pro- 
grammed Byte-by-Byte. 

The interface is directly compatible with most mi- 
croprocessors. PDIP32, PLCC32 and TSOP322 (8 
x 20mm) packages are used. Both normal and 
reverse pin outs are available for the TSOP32 
package. 


Organisation 


The Organisation is 512K x 8 bits with Address lines 
A0-A18 and Data Inputs/Outputs DQ0-DQ7. Mem- 
ory control is provided by Chip Enable, Output 
Enable and Write Enable Inputs. 


Erase and Program are performed through the 
internal Program/Erase Controller (P/E.C.). 


Data Outputs bits DQ7 and DQ6 provide polling or 
toggle signals during Automatic Program or Erase 
to indicate the Ready/Busy state of the internal 
Program/Erase Controller. 


Sectors 


Al01379 Erasure of the memory is in sectors. There are 8 
sectors of 64K bytes each in the memory address 
space. Erasure of each sector takes typically 1.5 
seconds and each sector can be programmed and 
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Table 2. Absolute Maximum Ratings “) 


Ambient Operating Temperature grade 1 0 to 70 
grade 3 —40 to 125 °C 
grade 6 —40 to 85 


Temperature Under Bias —50 to 125 
Storage Temperature —65 to 150 
Input or Output Voltages -0.6 to 7 a 

V 


We | | v 
AQ Voltage —0.6 to 13.5 (- we 


Notes: 1. Except for the rating "Operating Temperature Range", stresses above those listed in the Table "Absolute Maximum Ratings” 
may cause permanent damage to the device. These are stress ratings only and operation of the device at these or any other 
conditions above those indicated in the Operating sections of this specification is not implied. Exposure to Absolute Maximum 
Rating conditions for extended periods may affect device reliability. Refer also to the SGS-THOMSON SURE Program and other 
relevant quality documents. 

2. Minimum Voltage may undershoot to —2V during transition and for less than 20ns. 


Table 3. Operations 


[operation [Ee «SSdW Sd 0 


Output Disable 
Standby 


Note: X=VirorVin 


Table 4. Electronic Signature 


Manufact. Code 


Other 
Don’t Care OE2h 


Table 5. Sector Protection Status 


cme FE] S| w | ao | an | a0 | ato | arr | aso | Siting | O00-D07 


Note: SA = Address of sector being checked 
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Table 6A. Instructions 


ere. 
ere eee 


Read Read Read 

Read Read 

Memory Write x5555h Write x2AAAh | va | ss | OFOh Read Add Data 

pa ress 

Read Signature 
RSIG | Electronic | 3+ Write x5555h OAAh Write | x2AAAh 55h Write x5555h 90h Read ?*) Address 

Signature 

Read Protection} Protect 

Sector Write | x5555h Wnte | x2AAAh Write | x5555h Read Addre Status © 

meses ws a 


| PG | Program | | Write | | x5555h_| | OAAh | | Write | x2AAAh | | Write | | x5555h__ OA0h Data Input 


refer Pe wm [oe [me [| [me en | om | wm [ne] on 


| BE |Bukerase] 6 | wnte | xs555n | ovan | wate | x2Aaah | | Wnte | xssssn | eon_| wnte_|xsss5n] oAAh 


Erase Read unti! Toggle stops, S read all the data needed from any sector(s) not being erased then 
pen [Ese | 1 | wite | x | son Read Data Polling or Toggle Bit until Erase completes or Erase is suspended another time 


Notes: 1. X = Don't Care. 

. The first cycle of the RD, RSP or RSIG instruction ts followed by read operations to read memory array, Status Register or Electronic Signature codes 
Any number of read cycles can occur after one command cycle 
Signature Address bits AO, A1, A6 at V;. will output Manufacturer code (20h). Address bits AO at Vin and A1, A6 at Vx will output Device code (OE2h) 

. Protection Address: AO, A6 at Vi. and A1 at Vin, other addresses within the sector to be checked A16, A17, A18 define this Sector Address 

. Address bits Ai6, A17, A18 are don’t care for coded address inputs 
Optional, additional sectors addresses must be entered within a 80jts delay after last write entry, timeout status can be verified through DQ3 value 
When full command is entered, read Data Polling or Toggle bit until Erase is completed 


Signature 


Ono no 


Table 6B. at 


ove 5th eran 6th Cycle 7th Cycle 
| op. | Adar. | Dataout | op. | Adar. | Data Out 


Read 
Memory Read Read Address Read Read nave] ome | a Read Pessnsies| aa | 
Array 
RSIG ede 3+ Read *) Signature Signature Read ®°) Signature Signature Read °°) Signature Signature 
: Address 9 Adress g Adress g 
Signature 
Read 
(2,4) Protection Protect (24) Protection Protect (2,4) Protection Protect 
RSP | Sector 3+ Read Address Status © Read Address Status © Read Address Status © 
Protection 
Program | Program | 4 | Read Data Polling or Toggle Bit until ard completes 


} se | Secor | xzaaan® | Sector (8) Additional 
sacs [ «| we [amme|om | we | Sa | =m | mmm |S 


Read Data 
Polling or 
Togge bit 
@ (5) until Erase 

Bulk Erase Write x2AAAh Write x5555h completes or 
Erase 1s 
suspended 
another time 


ies | Ee | 


ies | Ee | 1 | eas until Toggle stops, then read all the data needed from any sector(s) not being erased then Resume Erase 


ee Read Data Polling or Toggle Bit unt! Erase completes or Erase is suspended another time 
Notes: 1. X = Don't Care. 
2. The first cycle of the RD, RSP or RSIG instruction ts followed by read operations to read memory array, Status Register or Electronic Signature codes. 
Any number of read cycles can occur after one command cycle 
3. Signature Address bits AO, A1, A6 at Vi. will output Manufacturer code (20h). Address bits AO at Vi, and A1, A6 at Vu will output Device code (0E2h) 
4. Protection Address: AO, A6 at Vn and A1 at Vin, other addresses within the sector to be checked A16, A17, A18 define this Sector Address. 
5 Address bits A16, A17, A18 are don't care for coded address inputs 
6. Optional, additional sectors addresses must be entered within a 80s delay after last write entry, timeout status can be verified through DQ3 value 
When full command is entered, read Data Polling or Toggle bit until Erase is completed 
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DESCRIPTION (cont'd) 


erased over 100,000 cycles. Each sector may 
separately be protected and unprotected against 
program and erase. Sector erasure may be sus- 
pended, while data is read from other blocks of the 
memory, and then resumed. 


Bus Operations 


Seven operations can be performed by the appro- 
priate bus cycles, Read Array, Read Electronic 
Signature, Output Disable, Standby, Protect Sec- 
tor, Unprotect Sector, and Write the Command of 
an Instruction. 


Command Interface 


Command Bytes can be written to a Command 
Interface (C.!.) latch to perform Reading (from the 


Table 8. Status Register 


Data 
Polling 


[pa | Name [ ogictever [| belintion ‘[—~S~CSNte 
|| erase Complete 
| | EraseonGoing 
a ae Program Complete 

_ BG _| Frogramen Going 


Toggle '.0-0-0-0-0-0-0-’ Coe on DQ6) 
4 fed -deded ed’ Erase or Program 


B: (‘17 on DQ6) Complete 
Program or Erase Error 
Error Bit 
_ Program or Erase Success 
| , 
Se oe es 


3 Erase 
Time Bit Erase Timeout Period on 
Going 


NMi29F040 


Table 7. Commands 


Sector protection Status 


Indicates the P/E.C. status, check during 
Program or Erase, and on completion before 
checking bits DQ5 for Program or Erase 
SUCCESS. 


Sucessive read output complementary 
datas on DQ6 while Programming or Erase 
operations are going on. DQ6 remain at 
constant level when P/E.C. operations are 
completed. 


ES bit is set to 1’ if P/E.C. has applied the 
maximum number of erase pulses to the 
block without achieving an erase verify. 


P/E.C. Erase operation has started. Only 
possible command entry is Erase Suspend 
(ES). Additional sector to be erased in 
parallel can be entered to the P/E.C. 


Notes: Logic level '1’ is High, '0’ is Low. -0-1-0-0-0-1-1-1-0- represent bit value in successive Read operations. 
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DESCRIPTION (cont'd) 


Array or Electronic Signature), Erasure or Pro- 
gramming. For added data protection, command 
execution starts after 4 or 6 command cycles. First, 
second, fourth and fifth cycles are used to input a 
code sequence to the Command Interface (C.I.). 
This sequence is equal for all P/E.C. instructions. 
Command itself and its confirmation - if it applies - 
are given on the third and fourth cycles. 


Instructions 


Seven instructions are defined to perform Read 
Memory Array, Read Electronic Signature, Auto 
Program, Sector Auto Erase, Auto Bulk Erase, 
Sector Erase Suspend and Sector Erase Resume. 
The internal Program/Erase Controller (P/E.C.) 
handles all timing and verification of the Program 
and Erase instructions and provides Data Polling, 
Toggle, and Status data to indicate completion of 
Program and Erase Operations. 


Instructions are composed of up to six cycles. The 
first two input a code sequence to the Command 
Interface which is common to all P/E. C. instruc- 
tions (see Table 7 for Command Descriptions). The 
third cycle inputs the instruction set up command 
instruction to the Command Interface. Subsequent 
cycles output the addressed data for Read opera- 
tions. For added data protection, the instructions 
for program and sector or bulk erase require further 
command inputs. For a Program instruction, the 
fourth command cycle inputs the address and data 
to be programmed. For an Erase instruction (sector 
or bulk), the fourth and fifth cycles input a further 
code sequence before the Erase confirm command 
on the sixth cycle. Byte programming takes typi- 
cally 101s while erase is performed in typically 1.5 
seconds. 


Erasure of a memory sector may be suspended, in 
order to read data from another sector, and then 
resumed. Data Polling, Toggle and Error data may 
be read at any time, including during the program- 
ming or erase cycles, to monitor the progress of 
the operation. When power is first applied or if Vcc 
falls below VLko, the command interface is reset to 
Read Array. 


DEVICE OPERATION 
Signal Descriptions 


AO-A18 Address Inputs. The address inputs for 
the memory array are latched during a write opera- 
tion. The AQ address input is used also for the 
Electronic Signature read and Sector Protect veri- 
fication. When AQ is raised to Vip, either a Read 
Manufacturer Code, Read Device Code or Verify 
Sector Proctection is enabled depending on the 


combination of levels on AO, A1 and A6. When AO, 
A1 and A6 are Low, the Electronic Signature Manu- 
facturer code is read, when AO is High and Al and 
A6 are Low, the Device code is read, and when A1 
is High and AO and A6 are low, the Sector Protec- 
tion Status is read. 


DQ0-DQ7 Data Input/Outputs. The data input a 
byte to be programmed or a command written to 
the C.I., are latched when both Chip Enable E and 
Write Enable W are active. The data output is from 
the memory Array, the Electronic Signature, the 
Data Polling bit (DQ7), the Toggle Bit (DQ6), the 
Error bit (DQ5) or the Erase Timer bit (DQ3). Ou- 
puts are valid when Chip Enable E and Output 
Enable G are active. The output is high impedance 
when the chip is deselected or the outputs are 
disabled. 


E Chip Enable. The Chip Enable activates the 
memory control logic, input buffers, decoders and 
sense amplifiers. E High deselects the memory and 
reduces the power consumption to the standby 
level. E can also be used to control writing to the 
command register and to the memory array, while 
W remains at a low level. Addresses are then 


_latched on the falling edge of E while datas on the 


rising edge of E. 


G Output Enable. The Output Enable gates the 
outputs through the data buffers during a read 
operation. G is forced to Vip level during Sector 
Protect and Sector Unprotect operations. 


W Write Enable. This input controls writing to the 
Command Register and Address and Data latches. 
Addresses are latched on the falling edge of W, and 
Data Inputs are latched on the rising edge of W. 


Vcc Supply Voltage. The power supply for all 
operations (Read, Program and Erase). 


Vss Ground. Vss is the reference for all voltage 
measurements. 


Memory Sectors 


The memory sectors of the M29F040 are shown in 
Figure 5. The memory array is divided in 8 sectors 
of 64K bytes. Each sector can be erased sepa- 
rately or any combination of sectors can be erased 
simultaneously. The Sector Erase operation is 
managed automatically by the P/E.C. The opera- 
tion can be suspended in order to read from any 
another sector, and then resumed. 


Sector Protection provides additional data security. 
Each sector can be separately protected or unpro- 
tected against Program or Erase. Bringing A9 and 
G to Vip initiates protection, while bringing A9, G 
and E to Vip cancels the protection. The sector 
affected is addressed by the inputs on A16, A17, 
and A18. 
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Table 9. AC Measurement Conditions 


Figure 3. AC Testing Input Output Waveform 


SRAM Interface 


EPROM Interface 
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Table 10. Capacitance) (Ta = 25 °C, f = 1 MHz) 


Symbol_| Parameter |_Test Condition | min | ax | unit _| 
Input Capacitance peeve | 


Vout = OV 


Output Capacitance 


Note: 1. Sampled only, not 100% tested. 


Operations 


Operations are defined as specific bus cycles and 
signals which allow Memory Read, Command 
Write, Output Disable, Standby, Read Status Bits, 
Sector Protect/Unprotect, Sector Protection 
Check and Electronic Signature Read. They are 
shown in Table 3. 


Read. Read operations are used to output the 
contents of the Memory Array, the Status Register 
or the Electronic Signature. Both Chip Enable E 
and Output Enable G must be low in order to read 
the output of the memory. The Chip Enable input 
also provides power control and should be used for 


ee 
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Figure 4. AC Testing Load Circuit 


DEVICE 
UNDER 
TEST 


Cy. = 30pF or 100pF 


C._ = 30pF for SRAM Interface 
C,_ = 100pF for EPROM Interface 


CG includes JIG capacitance Al01276 


ee 


device selection. Output Enable should be used to 
gate data onto the output independent of the device 
selection. The data read depends on the previous 
command written to the memory (see instructions 
RD and RSIG, and Status Bits). 


Write. Write operations are used to give Instruction 
Commands to the memory or to latch input data to 
be programmed. Awrite operation is initiated when 
Chip Enable E is Low and Write Enable W is Low 
with Output Enable G High. Addresses are latched 
on the falling edge of W or E whichever occurs last. 
Commands and Input Data are latched on the rising 
edge of W or E whichever occurs last. 
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Figure 5. Memory Map and Sector Address Table 


TOP BOTTOM 
ADDRESS ADDRESS 


64K Bytes Sector 7FFFFh 70000h 
64K Bytes Sector 6FFFFh 60000h 
64K Bytes Sector SFFFFh 50000h 
4FFFFh 40000h 
SFFFFh 30000h 
2FFFFh 20000h 
64K Bytes Sector 1FFFFh 10000h 


64K Bytes Sector OFFFFh 00000h 


Al01362 


Table 11. DC Characteristics 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C; Vcc = 5V + 10%) 


min | 
ovsvwsVec | | 
ovsVoursVec | 
Supply Current (Read) TTL E= Vu, G= Vi, f = 6MHz ee tl 
Supply Current (Standby) TTL E=Vin Ye asl 
[0s 
bee wa 
Pal 


Test Condition 


Supply Current (Program or Erase) aye plogran Saad 


Input Low Voltage i 208 | 


+4 
+1 
40 
1 
100 
5 
Input High Voltage 2 
Output Low Voltage lo. = 12mA 
Output High Voltage TTL lon = —2.5mA i ie 
ae jon=—t000A | Voo-04v | 
3.2 4.2 


lon = -2.5mA 0.85xVoc | | 
ee ee 


—0 
Output High Voltage CMOS 


AS Voltage (Electronic Signature) 
A9 Current (Electronic Signature) A9 = Vip ae 


LA 
LA 
mA 
mA 
pA 
mA 
LA 
V 


Supply Voltage (Erase and 
Program lock-out) 
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Table 12A. Read AC Characteristics 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C) 


terav [fiends Chip Enable Low to Output Valid 


2 {Oona Transition to Output 
Transition 


taxax toH 


Notes: 1. Sampled only, not 100% tested. 


Test Condition 


7 i 


| tavav | tre | Address Valid to Next Address Valid 
Address Valid to Output Valid E= 


terax " Chip Enable Low to Output Transition 


E = 
= ee ff ee 


t t Output Enable Low to Output 
atox | Ol2 | Transition 


Output Enable Low to Output Valid 


t Output Enable High to Output 
a Transition 


Chip Enable High to Output Hi-Z 


Output Enable High to Output 


tone" ee ea 


M29F040 
mo | 
Voc = 5V+5% | Voc = 5V+10% 


SRAM EPROM 
ran Tea 7 aE“ 


| 85 | ns 


2. G may be delayed by up to tetav - tatav after the falling edge of E without increasing tetav. 


Output Disable. The data outputs are high imped- 
ance when the Output Enable G is High with Write 
Enable W High. 


Standby. The memory is in standby when Chip 
Enable E is High. The power consumption is re- 
duced to the standby level and the outputs are high 
impedance, independent of the Output Enable G 
or Write Enable W inputs. 


Elecironic Signature. Two codes identifying the 
manufacturer and the device can be read from the 
memory, the manufacturer’s code for SGS-THOM- 
SON is 20h, and the device codes is E2h for the 
M29F040. These codes allow programming equip- 
ment or applications to automatically match their 
interface to the characteristics of the particular 


manufacturer’s product. The Electronic Signature 
is output by a Read operation when the voltage 
applied to AQ is at Vip and address inputs A1 and 
A6 are at Low. The manufacturer code is output 
when the Address input AO is Low and the device 
code when this input is High. Other Address inputs 
are ignored. The codes are output on DQO DQ7. 
This is shown in Table 4. 


The Electronic Signature can also be read, without 
raising AQ to Vip by giving the memory the instruc- 
tion RSIG (see below). 


Sector Protection. Each sector can be sepa- 
rately protected against Program or Erase. Sector 
Protection provides additional data security, as it 
disables all program or erase operations. This 
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Table 12B. Read AC Characteristics 
(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C) 


7 ion _ 


Voc = 5V+5% 


EPROM 
Interface 


tacax 
terav ? 


tEHaz o 


DEVICE OPERATION (cont'd) 


mode is activated when both AQ and G are set to 
Vip and the sector address is applied on A16, A17 
and A18. Sector protection is programmed using a 
Presto F program like algorithm. Protection is initi- 
ated by edge of W falling to ViL. Then after a delay 
of 100us, the edge of W rising to Vin will end the 
protection operation. Protection verify is achieved 
by bringing G, E and A6 to Vit while W is at Vin and 
AQ at Vip. Under these conditions, reading the data 
output will yield O1h if the sector defined by the 
inputs on A16, A17 and A18 is protected. Any 
attempt to program or erase a protected sector will 
be ignored by the device. 


Any protected sector can be unprotected to allow 
content updating. All sectors must be protected 


tceE 
t Output Enable Low to Output 
Ol2 | Transition 
Output Enable Low to Output Valid 
Output Enable High to Output 
Chip Enable High to Output Hi-Z 
tou F 


t Output Enable High to Output 
CAO Transition 


iti Vi 
Vit 
Vit 
Vit 
Vit 
ViL 
E= 


teHaz " Output Enable High to Output Hi-Z 


t t Address Transition to Output 
dius OH | Transition 


Notes: 1. Sampled only, not 100% tested. is 
2. G may be delayed by up to tetav - tatav after the falling edge of E without increasing tetav. 


m Ol] @| |mi; mi | @lI@l 
M1 rT T il no} it 

<|< 

i (ro 


E=Vi,G=Vi 


w 
oO 


o1 
Oo 


w 


before an unprotect operation. Sector unprotect is 
activated when AQ, G and E are at Vip. The ad- 
dresses inputs A6, A16, A12 must be maintained at 
Vin. Sector unprotect is performed through a Presto 
F Erase like algorithm. Unprotect is initiated by the 
edge of W falling to Vit. After a delay of 10ms, the 
edge of W rising to Vin will end the unprotection 
operation. Unprotect verify is achieved by bringing 
G and E to Vit while A6 and W are at Vin and AQ at 
Vip. In these conditions, reading the output data will 
yield OOh if the sector defined by the inputs on A16, 
A17 and A18 is protected. All combinations of A16, 
A17 and A18 must be addressed in order to ensure 
that all of the 8 sectors have been unprotected. 
Sector Protection Status is shown in Table 5. 
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Figure 6. Read Mode AC Waveforms 
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Table 13A. Write AC Characteristics, Write Enable Controlled 


(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C) 


Symbol He Parameter 


tWHDX toH | Write Enable High to Input Transition 


tWHEH tcH 


enw | we [nates Valioneniaaiessvas | || |p 
tem | tes [ep enatiotowiowhiecrabetow | 0 || 0 [| re 
wwe | we [Wit nate Lowio ite Erabewign | as [| [| re 
Pom [ox [res wiiowiessri [ae Ts [a 


Write Enable High to Chip Enable High 
tWHWL tweH | Write Enable = to Write Enable Low 


wm | te [satoas akin Vit Enietow a | [0 | 1 
wax | wr [te Enable Lowa Adress Tense [6 [| [| re 
aa. eoneaemenanar oe a 
were [es [Vestn hip Enabotow sof 

Finan | [Wie erable tighio OuputvaiatPogan) || || | as 
[twee [tor [We Enable tighio Out Enatotow [0 | | 0 | | ww 


a ae ae ee 
| win | Max | Min | Max 


aes 


Note: 1. Time is measured to Data Polling or Toggle Bit, twHav = twHa7v + ta7vav 


instructions and Commands 


The Command Interface (C.I.) latches commands 
written to the memory. Instructions are made up 
from one or more commands to perform memory 
Read, Read Electronic Signature, Sector Erase, 
Bulk Erase, Program, Sector Erase Suspend and 
Erase Resume. Commands are made of address 
and data sequences. Addresses are latched on the 
falling edge of W_ or E and data is latched on the 
rising of W or E. The instructions require from 1 to 
6 cycles, the first or first three of which are always 
write operations used to initiate the command. 
They are followed by either further write cycles to 
confirm the first command or execute the command 
immediately. Command sequencing must be fol- 
lowed exactly. Any invalid combination of com- 
mands will reset the device to Read Array. The 


increased number of cycles has been chosen to 
assure maximum data security. Commands are 
initialised by two preceding coded cycles which 
unlock the Command Interface. In addition, for 
Erase, command confirmation is again preceeded 
by the two coded cycles. 


P/E.C. status is indicated during command execu- 
tion by Data Polling on DQ7, detection of Toggle on 
DQ6, or Error on DQ5 and Erase Timer DQ3 bits. 
Any read attempt during Program or Erase com- 
mand execution will automatically output those four 
bits. The P/E.C. automatically sets bits DQ3, DQS5, 
DQ6 and DQ7. Other bits (DQ0, DQ1, DQ2 and 
DQ4) are reserved for future use and should be 
masked. 
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Table 13B. Write AC Characteristics, Write Enable Controlled 


(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C) 


Symbol ee Parameter ee ee 


Voc = 5V+10% Voc = 5V+10% 
twc_ | Address Address Valid to Next Address Valid to Next Address Valid 


aia nee Pa ee 
Tne | tw [Wit Erato Low to wit Enable vigh | so | so | | re 
tov | tes [Input vaidio write Enabierigh ‘| so | (| so | +d ne 
| twiox | ton [Write Enable High to input Transition | o =| | oo | ns 

tWHEH tcH | Write Enable High to Chip Enable High ee ae Ss 
| tw | twew [White Enable High to Write EnableLow | 20 | | 20 | | ns 
Tne | os [Actress vaidio witeEnabiotow [| _o | [0 |_| 1s 
Twine | tw |WiteEnabo Low to Adress Trarsion | so [| so | | 1s 
town | ouput Enable ighio witeEnabiouw | 0 | | 0 |_| ms 
cer | tes |Veotighto chipEnabotow ———~+|_so | | so | | as 
[twmavi | [Write Enable High to Output Valid (Program) | | to | | 10 | ns _| 
Pica | |e Enable Hoh to Guput Va Ease) | 18 | 20 | 18 | oo | soo 
a 


Note: 1. Time is measured to Data Polling or Toggle Bit, twuav = twHa7v + ta7vav 


Data Polling Bit DQ7. When Programming opera- 
tions are in progress, this bit outputs the comple- 
ment of the bit being programmed on DQ7. During 
Erase operation, it will outputs a ’0’. After comple- 
tion of the operation, DQ7 will output the bit last 
programmed or a’1’ after erasing. Data Polling is 
valid only effective during P/E.C. operation, that is 
after the fourth W pulse for programming or after 
the sixth W pulse for Erase. It must be performed 
at the address being programmed or at an address 
within the sector being erased. If the sector to be 
erased is protected, if the byte to be programmed 
belongs to a protected sector or if all of the sectors 
are protected, DQ7 will set to data complement for 
about 100s for erase, and then return to previous 
addressed memory data. The programming of a 
protection sector is ignored. See Figure 9 for the 
Data Polling flowchart and Figure 10 for the Data 
Polling waveforms. 


Toggle Bit DQ6. When Programming operations 
are in progress, successive attempts to read DQ6 
will output complementary data. DQ6 will toggle 
following toggling of either G or E when G is low. 
The operation is completed when two successive 
reads yield the same output data. The next read 
will output the bit last programmed or a ‘1’ after 
erasing. The toggle bit is valid only effective during 
P/E.C. operations, that is after the fourth W pulse 
for programming or after the sixth W pulse for 
Erase. If the sector to be erased is protected, if the 
byte to be programmed belongs to a protected 
sector or if all of the sectors are protected, DQ6 will 
toggle for about 2us for programming and 100us 
for erase and then stop toggling and return back to 
Read. See Figure 11 for Toggle Bit flowchart and 
Figure 12 for Toggle Bit waveforms. 
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Figure 7. Write AC Waveforms, W Controlled 


WRITE CYCLE 


DQ0-DQ7 


Voc 


tVCHEL 
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Note: Address are latched on the falling edge of W, Data is latched on the rising edge of W. 


Error bit DQ5. This bit is set to ’1’ by the P/E.C 
when there is a failure of byte programming, sector 
erase, or bulk erase that results in invalid data 
being programmed in the memory sector. In case 
of error in sector erase or byte program, the sector 
in which the error occured or to which the pro- 
grammed byte belongs, must be discarded. Other 
sectors may still be used. Error bit resets to ’0’ after 
Read/Reset (RD) instruction. 


Erase Timer bit DQ3. This bit is set to ’0’ ‘by the 
P/E.C. when the last Erase command has been 
entered to the Command Interface and itis awaiting 
the Erase start. When the waiting period is finished, 
DQ3 returns back to ‘1’. 


Coded Cycles. The two coded cycles unlock the 
Command Interface. They are followed by a com- 
mand input or a comand confirmation. They consist 
in writing the data OAAh at address 5555h during 
first cycle and data 55h at address 2AAAh during 
second cycle. Addresses are latched on the falling 
edge of W or E while data is latched on the rising 
edge of W or E. They happen on first and second 
cycles of the command write or on the fourth and 
fifth cycle. 


Read (RD) instruction. The Read instruction con- 
sists of one write operation giving the command 
OFOh at address 2555h. It can be optionally pre- 
ceded by the two coded cycles. Subsequent read 
operations will read the memory array addressed 
and output the read byte. 
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Table 14A. Write AC Characteristics, Chip Enable Controlled 


(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C) 


Symbol ae Parameter 


toVEH | tos | Input Valid to ssl Enable zc 


tenox_| ton [Ch 


tEHWH 


tow, | 


tvCHWL tvcs | Vcc High to Write Enable Low 


teHovi | 


| tava | | two [Address Valid to Next [Address Valid to Next Address Valid. Valid 


tELEH ee Chip Enable Low to Chip Enable High 


sz 
Eseemnngherertinie To {fo [fm 


Chip Enable High to Write Enable High 


tWH 
Ttwe | tere [otin Enable tight chip enabicuw | a || 2 | | ws 
we | us [Actress vale orp Eravstow [0 [| 0 | | rs 
Tax | tw [otip Enable tow tw Access Tension [as | [a [| aw 


Output Enable High Chip Enable Low 


[latormineomweresan [fe | [oa 


lH tevave | | oe Enable a to Output Valid (Erase) 


a 


a an oa 
win [tox | in [tox 
pases icerennasewes |e [| [ts 


2 ae eS ees 


Note: 1. Time is measured to Data Polling or Toggle Bit, twHav = twHa7v + ta7vav 


Read Electronic Signature (RSIG) instruction. 
This instruction uses the two coded cycles followed 
by one write cycle giving the command 90h to 
address 5555h for command setup. Subsequent 
read will output the manufacturer code, the device 
code or the sector protection status depending on 
the levels of AO, A1, A6, A16, A17 and A18. The 
manufacturer code, 20h, is output when the ad- 
dresses lines AQ, A1 and A6 are Low, the device 
code, OE2h is output when AO is High with A1 and 
A6 Low. 


Read Sector Protection. The use of Read Elec- 
tronic Signature (RSIG) command also allows ac- 
cess to the sector protection status verify. After 
giving the RSIG command, AO and A6 are set to VIL 
with A1 at Vin, while A16, A17 and A718 define the 
sector of the sector to be verified. A read in these 
conditions will output a Oth if sector is protected 
and a 00h if sector is not protected. 


Bulk Erase (BE) instruction. This instruction uses 
six write cycles. The Erase Set-up command 80h 
is written on third cycle to address 5555h after the 
two coded cycles. The Bulk Erase Confirm com- 
mand 10h is written at address 5555h on sixth cycle 
after another two coded cycles. If the second com- 
mand given is not an erase confirm or if the coded 
cycles are wrong, the instruction aborts and the 
device is reset to Read Array. It is not necessary to 
program the array with 0Oh first as the P/E.C. will 
automatically do this before erasing to OFFh. Read 
operations after the sixth rising edge of W or E 
output the status register bits. During the execu- 
tion of the erase by the P/E.C., Data Polling bit DQ7 
returns '0’, then ‘1’ on completion. The Toggle Bit 
DQ6 toggles during erase operation and stops 
when erase is completed. After completion the 
Status Register bit DQ5 returns ’1’ if there has been 
an Erase Failure because the erasure has not been 
verified even after the maximum number of erase 
cycles have been executed. 
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Table 14B. Write AC Characteristics, Chip Enable Controlled 


(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C) 


Symbol G 
| toe 
[tos 

t 


Wo 
ws 
tr 
tos 
oH 
WH 
tas 
TAH 
tvos 


Vcc High to Write Enable Low 


Parameter 
EPROM Interface 


: 
Tene | te [Chip Enable High owe Enable igh 
we | us [Ades Vatide Crip Erable tow 
Tune | tr [ohip Enable Low to Adress Tanston 


Output Enable High Chip Enable Low 


| tvs | 5 
al Chip Enable High to Output Valid (Program) 10 
Po Chip Enable High to Output Valid (Erase) 1.5 30 
Chip Enable High to Output Enable Low 


M29F040 


Vcc = 5V+10% Voc = 5V+10% 


EPROM Interface 


' 
owl, 
o1 
Oo 


150 


oO 
=) 
” ” 


ol 
oO 


20 
50 
50 
20 
90 


ol 
oO 
a] 
on” 


a) 
n 


a es 5 
Oo 


NO 
>) 


0 


on 
oO 


=) 
no 


io) 
=) 
t4) 


= 
on 


a} 
w 


Note: 1. Time is measured to Data Polling or Toggle Bit, twHav = twHa7v + ta7vav 


Sector Erase (SE) instruction. This instruction 
uses a minimum of six write cycles. The Erase 
Set-up command 80h is written on third cycle to 
address 5555h after the two coded cycles. The 
Sector Erase Confirm command 30h is written on 
sixth cycle after another two coded cycles. During 
the input of the second command an address 
within the sector to be erased is given and latched 
into the memory. Additional Sector Erase confirm 
commands and sector addresses can be written 
subsequently to erase other sectors in parallel 
without further coded cycles. The erase will start 
after an Erase timeout period of about 100us. 
Thus, additional Sector Erase commands must be 
given within this delay. The input of a new Sector 
Erase command will restart the timeout period. 


The status of the internal timer can be monitored 
through the level of DQ3, if DQ3 is ’0’ the Sector 
Erase Command has been given and the timeout 
is running, if DQ3 is ’1’, the timeout has expired and 
the P/E.C is erasing the sector(s). If the second 
command given is not an erase confirm or if the 
coded cycles are wrong, the instruction aborts, and 
the device is reset to Read Array. Itis not necessary 
to program the sector with 00h as the P/E.C. will do 
this automatically before to erasing to OFFh. Read 
operations after the sixth rising edge of W or E 
output the status register status bits. 


During the execution of the erase by the P/E.C., the 
memory accepts only the ES (Erase Suspend) 
instruction. Data Polling bit DQ7 returns ’0’ while 
the erasure is in progress and ’1’ when it has 
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Figure 8. Write AC Waveforms, E Controlled 
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WRITE CYCLE 


DQ0-DQ7 


Voc 


tVCHWL 
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Note: Address are latched on the falling edge of E, Data is latched on the rising edge of E. 


completed. The Toggle Bit DQ6 toggles during 
erase operation. It stops when erase is completed. 
After completion the Status Register bit DQ5 re- 
turns '1’ if there has been an Erase Failure because 
erasure has not been verified even after the maxi- 
mum number of erase cycles have been executed. 


Program (PG) instruction. This instruction uses 
four write cycles. The Program command AOh is 
written on third cycle after two coded cycles. A 
fourth write operation latches the Address on the 
falling edge of W or E and the Data to be written 
on its rising edge and starts the P/E.C. Read op- 
erations output the status bits after the program- 
ming has started. Memory programming is made 
only by writing 0’ in place of 1’ in a Byte. 


Erase Suspend (ES) instruction. The Sector 
Erase operation may be suspended by this instruc- 


tion which consists of writing the command OBOh 
without any specific address code. No coded cycles 
are required. It allows reading of data from another 
sector while erase is in progress. Erase suspend is 
accepted only during the Sector Erase instruction 
execution. Writing this command during Erase 
timeout will, in addition to suspending the erase, 
terminate the timeout. The Toggle Bit DQ6 stops 
toggling when the P/E.C. is suspended. Toggle Bit 
status must be monitored at an address out of the 
sector being erased. During the suspension the 
memory will respond only to Read (RD), or Erase 
Resume (ER) instructions. Read operations in- 
itially output the status bits while erase is sus- 
pended but, following a Read instruction, data 
from other sectors of the memory can be read. 
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Table 15A. Data Polling and Toggle Bit AC Characteristics ™ 


Parameter 


(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C) 


Write Enable High to DQ7 Valid (Program 
Control 
( 


Ww 
Write Enable High to DQ7 Valid (Erase W 30 


Controller 


teHa7v1 E Controller 


teHQ7Vv2 Controlled 


ta7vav 


twHavi 


Notes: 1. All other timings are defined in Read AC Characteristics table. 


2. twHazv is the Program or Erase time. 


Erase Resume (ER) instruction. If an Erase Sus- 
pend instruction was previously executed, the 
erase operation may be resumed by giving the 
command 30h, at any address, and without any 
coded cycle. 


Programing. The memory can be programmed 
byte-by-byte. The program sequence is started by 
two coded cycles, followed by writing the Program 
command (0A0h) to the Command Interface, this 
is followed by writing the address and data byte to 
the memory. The Program/Erase Controller auto- 
matically starts and performs the programming 
after the fourth write operation. During program- 
ming the memory status is checked by reading the 
status bits DQ3, DQ5, DQ6 and DQ7 which shows 
the status of the P/E.C. DQ6 and DQ7 determine if 


(2) Chip Enable High to DQ7 Valid (Program 


(2) Chip Enable High to DQ7 Valid (Erase E 


M29F040 


Vcc = 5V+5% 
SRAM Interface 


Voc = 5V+10% 
EPROM Interface 


Oo 


© 


= 
oO 


o1 


30 


— 
oO 


10 


on 


= — =. — 
ol o1 
@ io) ie) (e) = (ee) 4 
oO oO oO 


oO 


—_ 


10 


Oo 


30 


uo 


programming is on going or has completed and 
DQ5 allows a check to be made for any possible 
error. 


Power Up 


The memory Command Interface is reset on 
power up to Read Array. Either E or W should be 
tied to Vin to allow maximum security. Any write 
cycle initiation is blocked when Vcc is below Viko. 
Supply Rails 

Normal precautions must be taken for supply volt- 
age decoupling, each device in a system should 
have the Vcc rail decoupled with a 0.1F capacitor 
close to the Vcc and Vss_ pins. The PCB trace 


widths should be sufficient to carry the Vcc pro- 
gram and erase currents required. 
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Table 15B. Data Polling and Toggle Bit AC Characteristics “) 


(Ta = 0 to 70°C, -40 to 85°C or -40 to 125°C) 
M29F040 

a eee ee 

Symbol Parameter 

Voc = 5V+10% Vec = 5V+10% 

EPROM Interface | EPROM Interface 


jars | Write Enable High to DQ7 Valid (Program mt fe |e fe 
W Control 

non | eserves Tw [ie [| 
aor] eee | Te] pee 
ae 


| towov | her Valid to Output Valid (Data Polling) 


t Write Enable High to Output Valid 
me ees 


| twnsave _| | | Write Enable | Write Enable High to Output Valid (Erase) _ to Output Valid (Erase) 


t au Enable High to Output Valid 
Boa eer 


| tenove | | Chip Enable High to | Chip Enable High to Output Valid (Erase) _| Valid (Erase) State te 


Notes: 1. All other timings are defined in Read AC Characteristics table. 
2. twHazv is the Program or Erase time. 
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vVL 
8c/0e 


dy 


SMOMITTZOVIIN 
NOSIWWORL-SIS 


>< DATA OUTPUT VALID oe 


' BYTE ADDRESS (WITHIN SECTORS) 


tAVQV 
tELQV 


= Dod 
bore ER 


val 


DQo-Das iGNoRE | = X_-VALID 


tQ7VQV amet 


— LAST CYCLE —>— DATA POLLING > DATA POLLING (LAST) CYCLE ———————>—- DATA VERIFY 
OF PROGRAM READ CYCLES READ CYCLE 
OR ERASE 


t 


Al01364 


Notes: 1. All other timings are as a normal Read cycle. 
2. DQ7 and DQ0-DQ6 can transmit to valid at any point during the data output valid period. 
3. tWHOQ7V js the Program or Erase time. 
4. During erasing operation Byte address must be within Sector being erased. 
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Figure 10. Data Polling Flow-chart Figure 11. Data Toggle Flow-chart 


READ DQ6 
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Table 16. Program, Erase Times and Program, Erase Endurance Cycles 


(Ta =0 to 70°C; Vcc = 5V + 10% or 5V + 5%) 

a 
[aukorsecorese SSCSC~C“~—rCS*SC*C~* 

[eye pogam —SSSCSC~—~iSSC*”d 
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8c/ce 


NOSWOHL-S9S dy 


SIINOMLDITIOVOIN 


tAVQV 


tWHQV 
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Note: All other timings are as a normal Read cycle. 


OvOsA6CIN 


SULOJOARM\ DY 90D ae/HHo, eyeg ‘zy, ounbig 


Ni29F040 


Figure 13. Sector Protection Flow-chart 


START 


SECTOR ADDRESS | 
on A16, A17, A18 


READ DQ0 at PROTECTION 
ADDRESS: AO, AG = Vj, At = Vjy and 
A16, A17, A18 DEFINING SECTOR 
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Figure 14. Sector Unprotecting Flow-chart 


START 


PROTECT 
ALL SECTORS 


A6, Ai2, A16 = Vip 


E, G, AQ = Vin 


Wait 4us 


Wait 4us 
E,G=Vipy 


READ at UNPROTECTION 


ADDRESS: AO, AG = Viyj, A1 = Vi, and 
A16, A17, A18 DEFINING SECTOR INCREMENT 
SECTOR 
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ORDERING INFORMATION SCHEME 


Example: M29F040 -70 M 
ol a a 
-70 70ns PDIP32 1 O0to70°C 
Vo 3.3V -90 80ns K  PLCC32 3  -40to 125°C 
-120 120ns N  TSOP32 6 -40to85°C 
-150 150ns execu 


Full data on the 3V product, M29V040, will be added to this document in the near future. 
For a list of available options (Vcc Range, Speed, etc...) refer to the current Memory Shortform catalogue. 


For further information on any aspect of this device, please contact S@GS-THOMSON Sales Office nearest 
to you. 
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PDIP32 - 32 pin Plastic DIP, 600 mils width 


PDIP32 


Drawing is out of scale 
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PLCC32 - 32 lead Plastic Leaded Chip Carrier, rectangular 


PLCC32 


Drawing is out of scale 
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TSOP32 - 32 lead Plastic Thin Small Outline, 8 x 20mm 


TSOP32 


Drawing !s out of scale 
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SALES OFFICES 


EUROPE 


DENMARK 


2730 HERLEV 

Herlev Tory, 4 

Tel. (45-44) 94.85 33 
Telex 35411 

Telefax: (45-44) 948694 


FINLAND 


LOHJA SF-08150 
Ratakatu, 26 

Tel (358-12) 3155 11 
Telefax. (358-12) 3155.66 


FRANCE 


94253 GENTILLY Cedex 
7 - avenue Gallieni- BP 93 
Tel.. (33-1) 47.40 75.75 
Telex: 632570 STMHQ 
Telefax (33-1) 47 40 79.10 


67000 STRASBOURG 
20, Place des Halles 

Tel (33-88) 75 50 66 
Telefax. (33-88) 22.29 32 


GERMANY 


85630 GRASBRUNN 
Bretonischer Ring 4 
Postfach 1122 

Tel.: (49-89) 460060 
Telefax (49-89) 4605454 
Teletex: 897107=STDISTR 


30695 HANNOVER 51 
Rotenburger Strasse 28A 
Tel. (49-511) 615960-3 
Teletex. 5118418 CSFBEH 
Telefax (49-511) 6151243 


90491 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911) 59893-0 
Telefax: (49-911) 5980701 


70499 STUTTGART 31 
Mittlerer Pfad 2-4 

Tel. (49-711) 13968-0 
Telefax: (49-711) 8661427 


ITALY 


20090 ASSAGO (Ml) 

Vile Milanofiori - Strada 4 - Palazzo A/4/A 
Tel (39-2) 57546 1 (10 linee) 

Telex: 330131 - 330141 SGSAGR 
Telefax. (39-2) 8250449 


40033 CASALECCHIO DI RENO (BO) 
Via R Fucini, 12 

Tel. (39-51) 591914 

Telex: 512442 

Telefax. (39-51) 591305 


00161 ROMA 

Via A. Torlonia, 15 

Tel. (39-6) 8553960 
Telex 620653 SGSATE | 
Telefax (39-6) 85354438 


NETHERLANDS 


5652 AR EINDHOVEN 
Meerenakkerweg 1 

Tel * (31-40) 550015 
Telefax: (31-40) 528835 


SPAIN 


08004 BARCELONA 

Calle Gran Via Corts Catalanes, 322 
6"" Floor, 2” Door 

Tel. (34-3) 4251800 

Telefax (34-3) 4253674 


28027 MADRID 

Calle Albacete, 5 

Tel. (34-1) 4051615 
Telex’ 46033 TCCEE 
Telefax (34-1) 4031134 


SWEDEN 


S-16421 KISTA 
Borgarfjordsgatan, 13 - Box 1094 
Tel.: (46-8) 7936920 

Telex: 12078 THSWS 

Telefax. (46-8) 7504950 


SWITZERLAND 


1218 GRAND-SACONNEX (GENEVA) 
Chemin Francois-Lehmann, 18/A 

Tel (41-22) 9292929 

Telex: 415493 STM CH 

Telefax. (41-22) 9292900 


UNITED KINGDOM and EIRE 


MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 

Tel.: (44-1628) 890800 
Telex: 847458 

Telefax. (44-1628) 890391 


AMERICAS 


BRAZIL 


05413 SAO PAULO 

R. Henrique Schaumann 286-CJ33 
Tel.. (55-11) 883-5455 

Telex. (391)11-37988 “UMBR BR” 
Telefax . (55-11) 282-2367 


CANADA 


NEPEAN ONTARIO K2H 9C4 
301 Moodie Drive Suite 307 
Tel - (613) 829-9944 

Telefax (613) 829-8996 


U.S.A. 


NORTH & SOUTH AMERICAN 
MARKETING HEADQUARTERS 
55 Old Bedford Road 

Lincoln, MA 01773 

Tel . (617) 259-0300 

Telefax. (617) 259-4421 


ALABAMA 
Huntsville - Tel - (205) 533-5995 
Fax (205) 533-9320 


ARIZONA 
Phoenix - Tel (602) 867-6217 
Fax: (602) 867-6200 


CALIFORNIA 

Santa Ana-_ Tel: (714) 957-6018 
Fax: (714) 957-3281 

San Jose - Tel : (408) 452-8585 
Fax’ (452) 1549 

Scotts Valley- Tel.. (408) 439-2950 
Fax. (408) 439-2969 


COLORADO 
Boulder - Tel.: (8303) 449-9000 
Fax: (303) 449-9505 


FLORIDA 
Boca Raton - Tel. (407) 997-7233 
Fax (407) 997-7554 


GEORGIA 
Norcross - Tel (404) 242-7444 
Fax (404) 368-9439 


ILLINOIS 
Schaumburg - Tel (708) 517-1890 
Fax. (708) 517-1899 


INDIANA 

Kokomo - Tel: (317) 455-3500 
Fax. (317) 455-3400 

Indianapolis - Tel.. (317) 575-5520 
Fax (317) 575-8211 


MICHIGAN 
Livonia - Tel.: aes 953-1700 
Fax (313) 462-4071 


MINNESOTA 
Bloomington - Tel.: (612) 944-0098 
Fax (612) 944-0133 


NORTH CAROLINA 
Cary - Tel. (919) 469-1311 
Fax (919) 469-4515 


NEW JERSEY 
Voorhees - Tel : (609) 772-6222 
Fax (609) 772-6037 


NEW YORK 
Poughkeepsie - Tel.: (914) 454-8813 
Fax: (914) 454-1320 


OREGON 
Lake Oswego - Tel (503) 635-7650 


TENNESSEE 
Knoxville - Tel. (615) 524-6239 


TEXAS 

Austin - Tel - (512) 502-3020 
Fax (512) 346-6260 

Carrollton - Tel.. (214) 466-8844 
Fax (214) 466-8130 

Houston- Tel (713) 376-9936 
Fax (713) 376-9948 


FOR RF AND MICROWAVE 
POWER TRANSISTORS CON- 
TACT 


THE FOLLOWING REGIONAL 
OFFICE IN THE U.S.A. 


PENNSYLVANIA 
Montgomeryville - Tel: (215) 361-6400 
Fax: (215) 361-1293 


ASIA / PACIFIC 


AUSTRALIA 


NSW 2220 HURTSVILLE 
Suite 3, Level 7, Otis House 
43 Bridge Street 

Tel (61-2) 5803811 

Telefax: (61-2) 5806440 


VICTORIA 3168 NOTTING HILL 
11 Business Park Drive 

Tel (61-3) 558 9993 

Telefax: (61-3) 558 9997 


CHINA 


SHANGHAI 200233 

1008-10 Astronartics Building 
222 Cao Xi Road 

Tel (021) 472-5415 

Telefax (021) 472-6814 


SHENZHEN 

Flat J, 22/F 

38 Dungmen Nanlu 
Postal N 518-001 

Tel (0755) 228-0035 
Telefax (0755) 228-0035 


HONG KONG 


WANCHAI 

22nd Floor - Hopewell centre 
183 Queen's Road East 

Tel (852) 28615788 

Telex: 60955 ESGIES HX 
Telefax (852) 28656589 


INDIA 


NOIDA 201301 

Liaison Office 

Plot N. 2&3, Sector 16A 
Institutional Area 

Tel (91-11) 893 0965/0970-1-2 
Telefax’ (91-11) 893 0705/0687 


SALES OFFICES 


MALAYSIA 


SELANGOR, PETALING JAYA 46200 
Unit BM-10 

PJ Industrial Park 

Jalan Kemajuan 12/18 

Tel (03) 758 1189 

Telefax: (03) 758 1179 


PULAU PINANG 10400 

4th Floor - Suite 4-03 

Bangunan FOP-123D Jalan Anson 
Tel (04) 379735 

Telefax (04) 379816 


KOREA 


SEOUL 121 

8th floor Shinwon Building 
823-14, Yuksam-Dong 
Kang-Nam-Gu 

Tel (82-2) 553-0399 
Telex SGSKOR K29998 
Telefax (82-2) 552-1051 


TAE-GU 

18th Floor Youngnam Tower 
111 Shinchun-3 Dong 
Tong-Ku 

Tel (053) 756-9583 

Telefax (053) 756-4463 


SINGAPORE 


SINGAPORE 2056 

28 Ang Mo Kio - Industrial Park 2 
Tel (65) 4821411 

Telex RS 55201 ESGIES 
Telefax: (65) 4820240 


TAIWAN 


TAIPE! 

11th Floor 

105, Section 2 Tun Hua South Road 
Tel (886-2) 755-4114 

Telex: 10310 ESGIE TW 

Telefax (886-2) 755-4008 


THAILAND 


BANGKOK 10110 

54 Asoke Road 
Sukhumvit 21 

Tel - (662) 260 7870 
Telefax: (662) 260 7871 


JAPAN 


TOKYO 108 

Nisseki - Takanawa Bid 4F 
2-18-10 Takanawa 
Minato-Ku 

Tel (81-3) 3280-4121 
Telefax (81-3) 3280-4131 


OSAKA 532 

Shin-Osaka Second Mori Bldg 
3-5-36 Miyahara Yodogawa-Ku 
Tel (81-0) 6397-4130 

Telefax’ (81-0) 6397-4131 


Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for the 
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No 
license is granted by implication or otherwise under any patent or patent rights of S@S-THOMSON Microelectronics. Specification mentioned 
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied. 
SGS-THOMSON Microelectronics products are not authorized for use as critical components in life support devices or systems without express 
written approval of S@S-THOMSON Microelectronics. 
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